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PART I. 


Teaching . ARITHMETIC, with the Ex. 
traction of the Square and Cube · Roots. | 


Alſo the Multiplication of Feet and Inches, N 
* * called Creſi- Multiplication. 4 
A Wee WE 
Teaching to meaſure all Sorts of eee and 
Solids, by Decimali, by Cre/s Multi _ cation, and 


by Scale 8 Allo the Works of ſe 
veral Artificers relating to Building; and the 


if 
Y 


meaſuring of Board and Timber ; thewing the - 4 


common Errors. And ſome Practical Queſtions, 


— — — — 
The Nrrz 87. 


| To which is added an APPENDIX, 1, Of Gazing. , 2 


2. Of Land Meaſuring. 


Im = ful for all Tradeſmen, eſpecially Carpenters, 
Bricklayers, Plaiſterers, Painters, Joyners, Gla- | 
fiers, Maſons, See 


_- By William Hawurr, Philomagh, 85 
. Rev. Dr John Harris. F.R. 8. 
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concerning the Menfüration of 
1 Supetficics and Solids, and the 
Works of Artificers relating to Build- 
ing; but dot finding any one Beok ſo 
ate as to. — 18 : Satib 
ſaction to a, Learner'; 1. having © 
Ppractiſed and taug e Meat for ſe- 
_ veral Years, and thereby pe Expe- 
rience and Knowledge in that Art, ha- 
ving learned ſome "Things. from one 
Author, and fome Thin i from ano- 
ther, ne I begun to 4 ligeſting my _ 
2 Thoughts 
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ww PREFACE 
Thoughts into ſome” ſuch Method as 
might give a Learner full Satisfaction, 
without being at the Charge of buyin 
ſo many Books; and being 3 
thereunto by ſome Friends, I fell to 
work, and at laſt brought them to that 
Perfection you here find the following 
CC S 
1. As to the Dectmart ARITUHNME- 
110, I have been as brief as the Matter 
would well bear, to make it plain. 


2. As to the multiplying of Feet and 
Inches, commonly called Cx oSs-Mur- 
TIPLICATION, my Method differs from 
that which is uſually taught in other Au- 
thors, as being (1 think) much ſhorter 
and plainer. ; „ 


3. In meaſuring of Superficies and 
 So'ids, I have given the Demonſtration 
of the Rules, which F thought might be 
very acceptable to the Ingenious; for 


indeed I always look upon the writing 
__ _ of a Rule without a Demonſtration, (in 
any Part of the Mathematicks) to be 
but lame and deſective; and for want 
ol knowing the Reaſon of the Rule, a 

3 YES Learner 


| 83 . commit Shack 1 15 5 


ſides, when a Learner knows the Rea- 


ſon of the Rules, he may retain them 
better in his Memory. The Rule for 
| meaſuring a Priſmoid and Cylindroid, I 
had:ourdt  Mrotbgrory's Art of Gazing; 

but the Reaſonewibegnor ew "nets 
ther have I found it 1h *any other Aus 
thor; but that the Method is true, 1 

N endeavoured to make plain. 


The eee of the Rules - 
finding the Area of an Ellipſis and Pa- 
rabola : ; alſo the Demonſtration of the 
Rules for finding che ſolid Content of 
the Fruſtum oſ a Cone and Pyramid; the 
Solidity of. a Ulobe, of a Spheroid, 4 
Parabolick Conoid, .and of a Parabel icK 
Spindle, and their Fruſtums, I bad from 
the ingenious Mr. Warg's Youus Mathes 
matician's Guide; wherę the curious and 
ingenious Reader may ſce many other 
Pemonſtrat ions algebraically pertorm'd ; 
I have. alſo demonſtrated the Rule for 


| Ending, the Solidity of · a Globe, out of - 


Paradies Elements of Geometry, (Book 
the Vth. Art. the 3 fd.) publiſhed in 
Engliſh, with many Addittons, by the 

Reverend Dr. Harris, F. R. S. and the 
8 9 ; A Z 8 lame : 
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ſame is alſo done out of Sturmius s Ma- 
theſis Enucleata; fo that the ingenious 


Reader may uſe which of thoſe Ways 
he likes beſt. 


Ihe Scale ſuppoſed to be uſed in all 
the Operations is the Line of Numbers, 
commonly called Gunter's Live, which 
is upon the.ordinary two Feet or eigh- 
teen Inch Rules, commonly uſed by 
the Carpenters, Maſons, Cc. becauſe I 
thought it needleſs, as well as imperti- 
nent, to write the Uſe of Sljding-Rules, 
or any other particular Scales, they be- 
ing ſufficiently treated of by ſeveral 
Authors, viz- by the above-named Mr. 
Everard, in his Art of Gaging, above- 
mentioned, where you have the Uſe of 
a Sliding-Rule in Arithmetic, Geome- 
try, in meaſuring of Superficies and So- 
_ lids, Gaging, Sc. Likewiſe Mr. Hunt 
has wrote largely of the Ule of his Slid- 
inz-Rule, in Arithmetic, Geometry, 
Trigonometry, Gaging, Dyalling, Ec. 
There are ſeveral others who have ex- 
plained the Uſe of their own Rules; ſo 
that the more curious Readers may find 
full Satisfaction iu thoſe Authors. 
255 5 * 2 8 
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PREFACE. vii 
One Thing I have omitted in the 
Book, which I think may not be very 
improperly inſerted in this Place; that 

is, how to find a Number upon the Line. 

It the Number you would find conſiſts 

only of Units, then the Figures upon 
the Line repreſent the Number fought: 
Thus, if the Number be 1, 2, 3, Ge. 
then 1, 2, 3, Sc. upon the Line, repre- 
ſent the Number ſought; but if the 
Number eonſiſts of two Figures, that is, 
of Units and Tens, then che Figure up- 
on the Rule ſtands for Lens, and the 
larger Diviſions ſtand for Units: Thus, 
if 34 were to be found upon the Line, 


the Figure 3 upon the Line is 30, and 


4 of the large Diviſions. (counted for- 
ward) is the Point repreſenting 34; and 
if 340 were to be found, it will be at the 
ſame Point upon the Line; and if 304 
were to be found, then the 3 upon the 
Line is 300, and 4 of the ſmaller Divi- 
ſions (counted forward) is the Point re- 
- preſenting 304: If the Number conſiſts 
of four Places, or Thouſands, then the 
Figure upon the Line ſtands for Thon- 
fands, and the larger Div iſions are Hun« 

dreds, the leſſer Diviſions are Tens, and 
5 8 ; 
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©2036 thore, ind Half of one of the leſſer 
. Divifons is 5 more, which is the. Point 
* repreſenting 2735. You muſt remem- 
ber, that between each Figure upon the 


r 
Y n 8 . 
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> the larger Diviſions, and each of thoſe 


ſo to be) into tee other Parrs} 
ich Teal he. 2 10 855 Hiviſione, and 


1 urg fen _w_ Parts, Oc. 


t ten at the up er End will be 10, 
| 5 and t at the lower End will only be 283 
bar if rat the lower End fignifies 1, 


at the 1 7818 is 100, 8 7, 


= 5 There is one "Thing: more which 1 
5 nid have my Reader to under ſtand, 
and that is, How to find all ſuch pro- 


3 rtions about # Circle, and of a 
K Cylinder, 


more, and 3 the effer Divifions 


Tine there are ten Parts, which I call 


75 ivifions are ſubdivided tor ſup- 


"each of cho ere poſed to be ſub- 


malt alfo' remember, chat if 1, in 
* the Middle of the Line. ftarids only for 


then i in the Middle ſtands for 10, and 


3 355 | Numbers made Uſe'ot- in the 
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Cylinder, and in other Places; which 
hing may be of good Uſe, to know _ 
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how to correct a Number which may 
happen to be falſe printed, or to enlarge 
any Number to more decimal Places, 
for more Exactneſs; 'for though I have 
mentioned what ſuch Numbers are, yet 
I have not ſnhewn how to find them, 
which a Learner may be a little at a 


Nonplus to do, though they are eaſily. 


found by the Rules there laid down. I 
ſhall therefore give two or three Exam- 
les, in this Place, of finding ſuch Num- 
rs, which may enable my Reader to 


find out the reſt. 


5 And, firſt, let it be required to fd 
the Area of a Circle, whoſe Diameter is 


an Unit. 


By the Proportion of Van Culen, if 
the Diameter be 1, the Cireumference 


will be 3.141 5926, &c. whereof 3.1416 


is ſufficient in moſt Caſes. Then the 


Rule teaches to multiply half the Cir- 
<vmference by half the Diameter, and 


the Product is the Area; that is, mul- 
1.5708 by. 5, (viz. Half 3.1416 
alf 1) and the Product is 7 8 54, 
I „„ which 
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"the. 5-88 al, you need but ex- 
Fr wry 85 e of the Area gi- 
cn, and it is done: So the Square Root 
5. 7854 is $862, which is the Side of 
a Square egual when the Diameter is 1. 
"An :if fou-extratt the Square Root of 
. - 079 $775) it Will de 2821, wh: 48; the 
5 Sicke of: che Square dufte * ele 
Df 
| . 12 hoſe Circam ene n 8 2 7 St: 
_ 2 8 M R Neri re ur 
Il. To t Af the Side as pte a Circle 
* NB © Bercquired, yen ſqüare the Semidia- 
iter and double that Square, and qut 
. 88 che Square Root, 
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which may be inſcribed — 5 


ſo, if the Diameter of the Circle he 17 3 
. then the Half 1 15355 -which 1q var 1 7 
55 anl. this doubled is 8 Square N 
__ apa e 
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Again, if the: Menete 4 \ Glebs 2 
1, to find the Solidityt; In Seck. . 
"Chap, II. it is;demonſiratsd,. that the 
Globe is 1 of a Cylinder pi the un 
ameter and. Altitude: Thus, if the 2 
linder's Diameter. be _ its We 
or Length be alfo i, find the Solidity 
thereof, and take ; of i it, and that wi 
* the Sclidity of the E des 
Now, if the Diameter be 1, the Area 
ofthe Circle. ot Bala a Crlinder, # | 1 
585A {as is abort ſnewn) Gd multi- 
Plied by 1, the Altitude of the . 
def, 9 the Product is alſo. 78 54, ths 
Solidity of the Cylinder, I whereof is 
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portional Numbers are found, and ma . 
examine them at his Pleaſure. 


II, ſhall not enlarge any farther upon 
the Matter, but leave the Book to ſpeak 
For itſelf; and if it prove beneficial to 
the ingenious Practitioners, I have my 
Deſire. So, withing my-ingenious Rea- 
der good Succeſs in his Endeayours, not 
doubting but he will reap Profit hereby; 
which that he may, is the hearty Deſire 
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Nau of DECIMALS. | 


66464 DecimalFraGion is an artificial Way of Gang 
x S down and expreſſing of Natural or Vulgar — 
tions, as whole Numbers: And- whereas tlie 

4 Denominators of 2 1 Fractions are diyetſe, 
Ar r r the Denominatots of Decimal Fractions are al- 
ways certain; For a Decimal Fraction hath al- 
ways for its Denominator an Unit, wich a Cypher or Cyphers 
annexed to it, and muſt therefore be cither 10, 100, 1090, - 
10οοο t And therefore, in writing down of aDecimal 
Fraction there is no Neceſſity of Writing down the Dehomi- - 
nator ; for by baie InſpeRion it is certamiy known; it cou 
bling of an Unit, with as many Cyphers aunexed to A y 
there are Places (or Figures) in the Numerato. 

Example. This Decimal Fraction 338 may dernden thus. 1 
25, ĩts Denomiĩnator being known to be an Unit with trwo © © 
Cyphers; becauſe there are two Figures in the Nunicrator. 


In like manner, 5558 may be thus written, 125, 75 


| a5 2 tod thus,. 2 ol odd bed, 
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2 _ Notation of DECIMALS. Part L. 
| As whole Numbers increaſe in a Decuple, or tenfold pro- 
portion, towards the Left Hand, fo, onthe contrary, Decimals 


decreaſe, towards the Right Hand, in a decuple Proportions 
as in the following Scheme, $002 Ind 
2 32 23d 
bn 
. — ' a. 
EF 838572 
38333 S5 
53 ZE SEE SEES 
83 855 2 8 5 8 : 
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1654321014 34546 
3 EE. 4 


Hence it appears, that Cyphers t on the Right Hand 
of whole Numbers, do increaſe the Value of thoſe Num- 
bers in a decuple {or tenfold) Proportion; but being annex- 
ed to the Right Hand of a Decimal Fraction, do neither in- 
cyeaſenordecreaſe the Value thereof: 30 fd is equiva-. 
lent to 55+ or. 25. And, on the contrary, tho' in whole 
Numbers, Cyphers prefixed-before them do neither increaſe. 
nor diminiſh the Value; yer Cyphers before a Decimal Frac- 
zion, do diminiſh iti Value in a decuple Proportion: For · 28, 
if you prefix a Cyphet before it, becomes 75539 or 055 

and. 128 is 188848, by: prefizing two Cyphers before it, 

thus, 5. : And — Lon when you ate to write a Deci- 
mal EraQion,. whoſe Denominatot hath more Cyphers than 
there are Figures in Nee they muſt be ſupplied by - 
prefixing ſo many Cyphers before the Figures of your Nume- 
rator; as ſuppoſe-7555 were: to be written down without 
- its. Denominatar; here, becauſe there are three Cyphers in 
the Denomirator, and but two. Figures in the, Numerator, 
therefore prefix a Cypher before 19, and ſet it down thus, 


819 k 
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Chap. 2. K f DECIMALS. "3 


he !ntegers are ſeparated from theDecimals ſeveral Ways, 
. —.— to Aan: Fancies; but the beſt and moſt uſual W 
by s Foing of period 3 and if there he no Whole N 

en a Point before the Fraklon is ſufficient: Thus, if vou 


were to write down 3 17 1068. lt may be thus expreſſed, 
377.2153 war 5918888 thus, $9,092 57 and * 
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| Redu#ion of DEC I MALS... 


* Redndion of Decimals, there are three ty 115 = re- 


duce a Yul gue region to a Decimal. ah, To find the 
Value ne a Becimal; in the known Parts of Coin, Weights, 
Meaſures, &'s. 34%, To reduce Coin, Weights, Meaſures, 
Se, ion Decimal. Of cheſe in their Order. 


7 = 


1. To reduce e:'Vulgar Fraction to a Decimal. 


V., RULE. 


As the Dinceainater of the given FraQion i is to its Nume- 
rator, ſo is an Unit (with a coinpetent Number of Cyphers 
. — to = Decimal — 

ere fore, iT to the Numerator 9 ou annex a com- 
petent Number of Cyphers, and divide the Reſult by the De- 
nominator, the Quotient is the Decimal equivalent to the 


Vulgar Fraction given. 


Example t. Let be given, to be reduced to a Decimal of 
two Places, or havi ing 100 for its Denominator | 


By To 


4 "Ronan of DE. CIMALS. "Fart I. 
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To 3 the Numerator given)” annex ende and it 

; makes 3090; which divide by the Denominator 4; and the 

Sn! the * and is equivalent to 
given. 


ris; 
— n 


* 
org, That fo n ny Cyphers as yon 8 dhe given 
umerator, ſo many Places muſt be Reickes off imthe Deci- 
mal found; and if it mall happen that there are not ſo many 
Places of Figures in the Quotient, the Peficii cy wyltbe ſap- 
/ . e by prefizing ſo man  Cyphers l * 
Vaures, as in the next ple,” . h 


„ee e eee 8 Decimal Ms 


To the Namerator. annex fix Cyphers, and divide by the 
Denominator, and the 9 is 52353 but it was required 
to have ſix Places, therefore you muſt prefix two phe be- 
fore it, and then it wl be-,0052 35, which 1 is th 
. and is ERIE wrrh, 


1 9 vec the Wane of thts r. 04% 2 
+ Heels, 1 $71)z000000(5218 : 
28 * + . „„ 
— — 8 | — 7 
Ferne 251 1; 2 TI g0:-". HT BY. 
20 22 2040 
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2 +3. 4 154-837 I C1 2742.34 


In the ſecond beer e remalue 344, which Kemal 


5 is very in igaificant, it being leſs than Part of 
| anVair, and — rejected. roco * 
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Chap. 2, Redudtion ny DECIMALS. 5 


x7 SHAPES 56 irc on Dp ye 


Il. 75 find the V 5 7 4 Decimal in 11 — Paris 
4 Money, Weight, Meaſures, * 
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The RU L Z. 


Mylyply the given Deciaaal by he Number of Pars inthe 
DR iaferiorDenomingtion, and from the Produ@prack of s 
many Pla ces to the Right Hand as there were Places in rhe 
Decimal given; apd multiply thoſe Figures pricked off by 
inferior Denomination, and 


the Number of Parts in the next 
prick off ſo many Places as before, and ſo continue to da, 


till you have * it to the loweſt * re- 


quired. 


W 1. 44107 of a Pon een be given to be 
zeduced to Shillings, Penecand Farthags, 
Multiply by 20, by 12, and 4, as the Rule directs, and al- 
bad prick off four Places to the * Nund, and you we 
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A mare n Way of fading. the Value if the 
Decimal f a Faaad Sterling. 


Double the firſt Figure, 8 nate o mes) and it makes 
fo many Shillings; and if the next Hgüre (or Place of Se- 
conds) be 5, or more than 3, for me add another Shilli 


o ae * then „ in the _ 
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ee Parl. 


Place count ten, and to that add the Figute in the third Place, 
Mat 


and reckon them ſo many Farthings ; hut if they make above 
I3, abate, and if it be above 38, abate 2, and add the re- 


maining Farthings to the Shillings before found. | 


Example r. Let. 698 of a Pound be reduced to Shillings; 
Pence, and Farthings. - X Wo +: 


- Firſt, Double your 6; and it makes 125. then take 5 our 

of 9, and for that reckon another Shilling, and it makes 1 35. 

and the 4 remaining is 4 Tens, and the 5 makes 45, which 

being above 38, you muſt therefore caſt away 2, and there 

3 which is to d . So the Anſwer is 13 . 
40 0 oF 


os s. J. 
So the Value of 725 28146 
And the Velue of .87 8==17 6 
Aud the Value of 47 8 4 


| And ſo of any ether. 


Let. 39753 of a Pound Troy be reduced to Ounces, Penny- 
3 * ET and by l = 2 
Multi 12, by 20, 24» ways prick o 
Rye Places towards the Right Hand, and you will find the 

Anſwer to be 7 ox, 3 fr. to fr. fere. ? 


$ gee the Woxx. * 
39758 
12 
7.1706 

0 _ 

. ex. pt. gr. | 
ene Fadi 7 3 5.885. 


— 
— - 
T. 
«9 
* 
— 
v9 
0 
© 
— 
2 


* yo = 
A * 
hen 


/ 


1. Chap. 2. Redudion of DECIMATS: 7 


ce, Let 43569 of a run be reduced to Hundreds, — 
ve and Ponnds, 
re· Multiply by 8 and ww and the Auſiver will be 

$C. 2 grs. 140. | 

; 143569 : 
853 | 4 
ut : : v.71 380 90 | C. grs. th. 
35. 5 + Fat 2 23.5456. 
ich | 1 — . 
cre 3.88310 
3 & | 28 
| 2394560 ' 


1.5555 of a Foot be reduced into Inches and Quarters. 
9595 | 
IS 


rl Facit 11 Inches, 3 Quarters: 
| e 
II. To reduce ay 3 Parts of Money, Weight; 
Meaſure, &c. to 4 * 8 


he RULE. 


To the Number of Parts of the lefler Deccniacies 
ven, annex a — 2 Number of Cyphers, and divide 55 
the Number of ſuch Parts that are contained in the greater De- 


nomination, to which the Decimal j is to r brought; and the 
Quotient i is the Decimal ſought. 


Example x. eee "APP 
| | | Te 


47 WO. | 


S ˙ th. W at — 


ty "Romain —FDECINAr Per I. 


To 6 angex a competent Number of Cyphers (ſuppoſe 3) 3 
and divide the Reſult by 240 (the Pence ina 3 and the 
e LE 26 OT | 


1 ooo ng 
1200 
— e 


- * 
as. LEES 
* 


— 


_ Exambple 2. 1214 b be reduced to the Decimal of a 
Pound, ving ix Places,* 4 


In 3 4.x there are 1 3 Farthings; 88 to 15 annex x 
2 — ud are (ak a in the Deci mal 
required) and divide by 96 e Far ings in . and 
the -Quoriceit 15.07 56s. 


$610) 15.0008 a{045635 + Wc: 
1 
8 340 Es 
— = wi 1 1 oo | 
; | 240 
480 
— 


- 


8 Lets þ che be reduced wy the Decimat 
of a Foot, conſiſting of four Mlaces. 


In 3 = Inches there are 13 Quarters; thereforeto 14 annex 


four Cyphers, and divide by 4x, 9 Foot) and 
N 23 8 ,6708. 


e 0 


1al 


Grp 3. Aadition 7 Pet NAI 9 


Example 4. Lare 1.4 1 gr. 165. be teduced to the Decimal 
of a Tun, haviog fix Places. we | 


. % > 4 
C. gr. 5. 2 . 
9.1 16 22400) 102. oo 
=S-7 17 MTN 
22 a 8 4 gh % 2 5 ö | 
- 8 — a ., 21600. 1 . 2 
FR ook of £14400. - SS: 
A 302 £ 4 s "1 go 
. . ben e e 
67a round, | 2 6 a 2 
CO ITY 


— C N 


"tir HA P. in. 
| Addition DECIMALS. 


DDITION of Decimals oparfogmed the fame Way az 
A Addition of whole Numbers, only you muſt obſerve 
to place your Numbers right, that is, Units under U- 

nits, Primes Primes, Seconds _ Seconds, Se. 


deen Let 317.28, 17125,275.8 47875, and 12,78 
be er — into one Sum. * ; 


317:25 
2 1 a2 
2738: |: 
47-3579 
oO F2.75 


sum 669.9829 . 


This i is fo plain, that more Knamaphe I think 2 - 


- 


* 
— 


— 


* ” 


. 


* . * — Mt... M4 _— * 


OE” — — 


CHAP, Iv. 
Siiradin of DECIMALS. 


"UBTRACTION of Decimals is performed likewiſethe 

fame Way as in whole Numbers, Keſped being had to 

the right placing the Numbers, (as in Addition)  @ in 
the following Exempler. . 4 


(x) (+) 


From 412.0137 Prom 2012 


Subir. $1.129s Subtr. 8.6715 
Reſts 160.8662 © Reſfis 153.3466 
Proof 213.0137 Proof 201.130 
63) : +143 


ou From 30.s 
- Sub, 7% Subs. . 7.4597 


—— ag—u—v— * 9 


Refts 1992.143 Reſts 13.6453 
Proof 2051.31 %/½ Proof. 30. 
— — , f. 5 


Vor E, if the Number of Places in the Decimalsbe more 
in that which is to be ſubtrafted, than in that which you ſub- 
tract from, you muſt ſuppoſe Cyphers to make up the Num- 

der of Places; as in the fourth le, 


CHAP. 


* 


128 


Trap Tian of Decimals A. 


% 


1 P. v. 


Multiplication of D EC IM A LS. 7 
he | 


in CLEMLioaron of Decimals is allo per 
M formed the —4＋ Way as Multiplication of whole ' 
Numbers; but to know the Value of the Product, 
oblerve this 


RULB. 1 


« Cut off, « or ſeparate by a Comma, or Prick, FP. 
«© Decimal Places in the Produdt, as there are places of Deci- 
i mals in both Factors, viz. in the Multiplicand and Muitipli- 


«er; whichT ſhall farther explain in nnn 


Let: 3125 be multiplied by 2-75; muktiply the Nambers ; 
together, as if they were whole Numbers, and the Product is 
3.59375: And becauſe there were three Places of Derimals 
pricked off in the Multiplicand, and two Places in the Mul- 5 
tiplier, therefore you muft'pricleoff ye Places of Deetmply | 
in the Product, n fee by the ny dees 


. 
"Fg IF ; : . 3-75 ' a 
" 15625 
re 22 
6450 
1b- | © 5 


m- e 56175 


/ 


* 


* 


12 Multiplicction of Decimals. Part J. 


= Let 79:25 be multiplied by. 459. 


In this Example, becauſe two places of Decimals are prick*d 
off in the Multiplicand, and three in the Multiplier, therefore 
there muit befive prick doff in the Product. 


893 * 


79.25 
+459 
ie dh .. 4 Ws r in 
= 71318 
ö Ba . 39625 
31700 
— 


36.373575 


* 
" * * 
* 


- > Let,r35372 be multiplied by O-. 


In this le, becauſe in the Multiplicand are fix Deci- 
mal Places, and in the Multiplier five Places, therefore in the 
Product there muſt be eleven Places of Decimals; but when 
the Multiplication is finiſhed, the Product is but 57490600, 
Aux. only eight Places; therefore, in this Caſe, you muſt pre. 
- Ax three Cyphers before the. Product Figures, to make, up 
the Number of eleven Places; ſo the true Product will be 
FFF 


%. 


8 :00057 490600 


— 


2 1 | . More 


— 


2 


3 


Chap. 5. Multiplication Decimals. 1 


More E xamples for Pradice, 


CE. # 


d | 001472 017533 
ä — — 
7360 6 122724 
$674 $332 0128 
#2 208; 451 382896 
- «0001538240 6. os 3664 
279/25 32.783 
445 9.325 
139625 «63760 
A 111700 641504 
1 1%%,he 5632258 
i- 14426625 1. 4244400 
the — — — — 
en THI the WET * 
oo 220 N * 
3 uf +443 20.0393 
up 15.98 1. 3548 - 
be l „ . 
77 33544 1001458 
37 801 16 
| 214215 1001458 
1 4007 
$ — — — 
70.94 7103194 
— — — 
9.30 76452 1 
0116 6 
— — 1 * 
441384 ._ 96596. = 
147128 eee 
| 7466. #26296 
ore — — 155 g 7 — — p 
| Nen 0 eee 


— 
» 


— 


— ” 


14 Contradted Multiplication. Part I. 


Contraded Miltiplication of Decimals. 


- Becauſe in Multiplication of Decimal Parts and mixed 
Numbers, there is no need to expreſs all the Figures of the 
Product, but, in moſt Cates; two, three, or four Places ot 
Decimals will be ſufficient; therefore, to contract the Work, 
obſerve this following N | | 


RULE. 


Write the Unit's Place of the Multiplier under that Place of 
the Multiplicand, whole Place you intend to keep in the Pro- 
duct; then invertthe Orqpr of all the other Figures, that is, 

Write them all the contrary Way: Then, in multiplying, 
always begin at that Figure in the Multiplicand which ſtands 

over the Figure you are then multiplying witha!, and ſet 
down the firſt Figure of each N Product directly one 
under the other; but yet a due Regard muſt be had to the 
Increaſe 1 the Figures on the Right Hand of that 
Figure ia the Multiplicand which you begin to multiply at. 
This will appeat more plain by Examples, ' © 


: Examplez. Let 2.38645 be multiplied by8.2175, and let 
Bars be only four Places retained in the Decimals of the Pro- 


Firſt, according to the DireRions, write down the Multi- | 

plicand, and under it write the Multiplier, thus; place the ] 
$ (>cing the Units Place of the Mu dplier) under 4, the 
fourth Flace of Decimals'in the Multiplicand, and write the 
reſt of the Figures quite contrary to the uſual Way, as in the 
following Work: Then begin to multiply. firſt the 5 which 
is left out, (only with Regard to the Iucreaſe which mult be 
carried fromrit) ſaying, 8 times 5 is 40, Carry 4 in your Mind, 
and ſay, 8 times 4 is 32, and 4 Icarry, is 36; ſetdewn 6 and 
carry 33 and proceed throꝰ the reſt of the Figures, as in com- 
mon Multiplication : Then begin to multiply with 2, ſaying, 
2 times 4 is 8, for which 1 t, (becauſe it is above 5) 
and ſay, 2 times 6 is 12, and that I carry, is 13; fer down 
3 and carry 1, and proceed thro? the reſt of the Figures: 
Then multiply with 1, ſaying, once 6 is 6, for which carry 
I, and ſay, once 8 in 8, and i i899 * 
k bh, * en 


* 


Chap. 3. ContraBed Multiplication. 15 X 


Then multiply with 7, ſayiog, 7 times 8 is:36, for which 
catry 6, (becauſe it is above 3) and ſay, y times 3 is z1, and 
6 that I carry, is 27 ſet down 7 and carry 2, and proceed: 
Then multiply with s, laying, s times; is 25, for which 
carry 2, and 1 times 2 is 10, and 21 carry, is 12. which 
ſet down, and add all the Products together, and the total 

ProduR will be 19.6107, ; . a 


— 


See the Won k. 


2.38645 
8712.8 
3 
- 190916 
W, 4773 | 
239 - ö 
600% 
— 12 
2 | — — — 
5 19.6107 46 
$3 I's oh: : 
NOTE, That in multiplying the Figute leftbut every time 
next the Right Hand inthe Multiplicand, if the Product be ;, 
or upwards to 10, 3 153 and if it be 15, of upwards 
to 40, catty 23 and if 25, or upwards to 30, catty 3, &c. 


% 


I have here ſet down the Work of the laſt Example, grrought 
by the common Way, by which you may ſee both Ne Rea- 
ſon and Excelleacy of this Way, all the Figures on the Right 
Hand ot the Line being wholly omitted. 


3.33645 RS 4 
9.2175 
11193225 
1670615 
238645 

4772090 

1909160 


— — — 


19.6106 53875 2 85 


C2 
* 


81 
* 
1 


16 Contradted Multiplication. Part I. 


Example 2. Let 37:1 37 58 be multiplied by 16.7 324, fo 
that the Product may have but four Places of Decimals. 


Firſt ſet 6, the Units Place of the Multiplier, under g, be- 
ing the fourth Place of Decimals in the Multiplicand, (becauſe 
four Places of Decimals were to be pricked off) and write all 
the reſt of the Figures backward ; then multiply all the Fi- 
ures of the Multiplicand by r, after the common Way; then 
egin with the ſecond Figure of the Multiplier 6, ſaying, 6 
times s is 48, for which I carry 5, (in reſpe& of the 8 left out) 
- anq6 times ; is 30, ands that I carry is 35; ſet down s and 
carry 3, and proceedafter the common Method: Then begin 
with 7, the third Figure ofthe Multiplier, and ſay, 7 times 5 
is 35 for which carry 4, and ſay, 7 times 7 is 49, and 41 
carry is 53 ; ſetdown 3 under the firſt and catry s, and pro- 
. cced as before: Then begin with z, the fourth Figure of the 
Multiplier, and ſay, 3 times 7 is 21, carry 2, and ſay, 3 
times 3 is 9, and 2 1 carry is 11; ſet down 1, and carry 1, 
and proceed as before: Then begin with 2, the fifth Figure, 
and ſay, 2 times; is 6, for which I carty 1, and ſay, 2 times 
u is 2, and t I carry is 3; ſet down 33 and 2 timess is 10; 
ſet down o, and carry r, and proceed as before: Then begin 
with 4, the laſt Figute of the Multiplier, and fay, 4 times z 
is 4; for which 1 carry nothing, becauſe it is leſs than 3; then 
| fay, 4 times 5is 20; ſet down o, and carry 2, and proceed 
thro” the reſt of the Figures of the Multiplicand, Then a 
all up together, and the Product is 6276.98 20. 2 
8 | 


See the WoRK. 


375.1 3758 the Multiplicand. 
4137.61 the Multiplier rever 


- 37512758 the Product with 1, 
22508255 the Product with 6 increaſed with6 x 8. 
2625953 the Product with 7 increaſed with 7 x5. 
112541 the Product with 3 increaſed with 3 x 7 
7503 the Product with 2 increaſed with 2 x 3. 
x 500 the Product with 4 increaſed with o. 
6276.9520 the Product required. 


— — — 


=y 


- = 


— _ 
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Let the ſame Example be repeated, and let only one Place 
in Decimals be pricked off. | 
* 375.13758 the Multiplicand. | 

4337.6: the Multiplier inverted. 

37514 the Product by r with the Increaſe of 1 x 5. 
22508 the Product with s iner eaſed with 6 x 3. 8 
2626 the Product with 7 increaſed with 7 x1. 

113 the Product with 3 incteaſed with 3 x 5. 
7 the Product with 2 increaſed with 2 x 7/ 
1 the Increaſe only of 4x 3, . 

— 6 j : 

6276.9 the Product is the ſame as before. 


| IKE Io INE: 
More Examples for Prackice. 
- Multiply 395-3756 by 75642, and prick off four Places in 
Decimals. | 


395.3756 the Multiplicand. 
24657. the Multiplier reverſed, 


2767629 the Product by 7 increaſed with 7 x 6. . 
197688 the Product by s increaſed with s x 5. 
23722 the Product by s increaſed with 6 x 7, 
1581 the Product by 4 increaſed witk 4 x 3. , 
79 the Product by 2 increaſed with 2 1x35. 


299.0699 the ProduRt required. - | 


— — 


©, 8 Let 


= 


% 


„* 


iS Contraded Multiplication. Part I. 


= Aa 


ert ihe ſame Beouple be repeated, and let chere be only 
One Place of Decimala EY ; CT 7 * 


395.3756 
2465 7. g 
1767 the Product by 7 increaſed with 7 x3. 
198 the Product by s increaſed with 3 x $5. 
24 the Product by 6 increaſed with 6 x 9 + 6x5. 


2 the Increaſe of 4 x9 +4 x 3. 


295. t the Product. | 


Characters and their Signification, 


| NOTE, That this Mark-+ ſignifies Addition; 85 
that is, 8 more 5, or 8 added to 5 and 8+3+7 
* denotes theſe Numbers are to be added into one Sum, 
This Mark —fignifies Subraction; as 9—4. ſigni- 
fies that 4 is to be taken from g. 
This Mark Xx fignifies Multiplication 3 as 7 X 5 
ſignifies that 7 is to be multiplied into 5. IN 
This Mark—fignifies Diviſion ; as 12=-4 figni- 
hes 42 is to be divided by 4. 
This Mark==ſfignifies Equality, or Equation, that 
is, when==is placed between Numbers or Quantities, 
it denotes them to be equal; as 7+5=12, that is. 
7 more 5 is equal to 12; and 15—7==89, that is, 
15 leſs by 7, is equal to 8, or ſubtract 7 from 15 
and there remains 8. 1 
This Mark : : is the Sign of Proportion, or the 
Golden Rule, it being always placed betwixt the two 
middle Terms or Numbers in Proportion, thus, 
4:20::6:30; to be thus read, as 4 is to 20, fo 


is 6 to 30. | 
| CHAP. 


viſor, at the fitſt ſeeking. 1 
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e $6! 
Diviſion Y DECGIMALS. . 


IVISION of Decimals is performed after the ſame 
Manner as Diviſion of whole Numbers; but to know 
the Value or Denomination of the Quotient is the on- 
r for the reſolving of which obſerve either of the 

owing wy 8 1 


RULES. 


I. The firſt Figure in the Quotient muſt be of the ſame . 
Denomination with that Figure in the Dividend which ſtands 
(or is to be ſuppoſed to ſtand) over the Unit's Place in the Di- 


AN 


II. When the Work of Diviſion is ended, count how many 
Places of decimal Parts there are in the Dividend more than 
in the Diviſor, for that Exceſs is the Number of Places which 
muſt be ſeparated in the Quotient for Decimals: Dutif there 
be not ſo many Figures in the Quotient, as is the ſaid Exceſs, 
that Deficiency muſt be ſupplied with Cyphers in the Quo- 
tient, prefixed before the ſignificant Figures thereof, towards 
the Left Hand, with a Point before them; ſo ſhall you plain- 
ly diſcover the value of the Quotient, Sn 


Theſe follrwing- Direction: ought alſo tobe cg 
8 * obſerved. | 


If the Diviſor conſiſts of more Places than the Dividend, 
there muſt be a competent Number of Cyphers annexed to 
the Dividend, to make it conſiſt of as many (at leaſt) or more 
Places of Decimals than the Diviſor; for the Cyphers added 
muſt be reckoned as Decimals. - | 

Conſider whether there be as many decimal Parts in the 
Dividend as thete are in the Diviſor; if there be nor, make 


them ſo many, vr more, by annexing of Cyphezs, 
* * 


Pd 


tour; ſo that when the Diviſion is ended, there muſt be 


20 Diviſion's Decimals. Part J. 


In dividing ef whole or mixed Numbers, if there be a 


' Remainder, you may bring down more Cyphers, and, by 


continuing your Diviſion, carry the Quotient to as many 
Places of Decimals as you pleaſe. 2 

Theſe Things being confidered, I ſhall proceed to the Prac- 
tice of Diviſion of Decimals, which 1 ſhall endeavour to ex- 
plaiu in as familiar and eaſy a Method as poſſible. 


Examie 1. Let 48 be divided by 144. 


In this Example the Diviſor i 2 is greater. than the Dividend 


_ 48; therefore, according to the Directions above, I annex a 


competent Number of Cyphers, (via. four) with a Point he- 


PL tween them. and divide according to the uſual Way. 


* - 


14048. 000. 3333 


- 480 * 
A | 488 
4 — 


But, firſt, in ſeeking how often 144 in 480, (the firtthree 


Figures of the Dividend) I find the Unit's Place of the Diviſor 
to fall under the firſt Place of Decimals; therefore the firſt 
Figure in the Quotient is in the firſt Place of Decimals: Or, 
by the ſecond Rule, there being four Places of Decimals in 
the Dividend, and none in the Diviſor, ſo the Exceſs of de- 
cimal Places in the Dividend, above that in the Diviſor, is 


four Places of Decimals in the Quotient. 
see the Worx. * 


— 


Example 2. | Let 217.75 be divided by 65. 


Firſt, In ſeeking how often 65 in 217, (the firſt three Fi- 
gures of the Dividend) 1 find the Unit's Place of the Diyiſor 
to fall under the Unit's Place of the Dividend; therefore the 


- firſt Figure in the >. 9 506: will be Units, and all the :.2(t 


Decimals Or, by the ſecond Rule, there being two Places 


of Decimals inthe Dividend, and no Decimals in the Diviſor, 


therefore 


* o 


— 
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therefore the Exceſs of Decimal Places in the Dividend, ore 

the Diviſor, is two; ſo when the Diviſion is ended, n 

e Places in the Quotient, towards the * * a 
out, 


* 


1 See the Work. 


65)417.75(3.35 


— 
$27 
„ 
—— — 5 
*.* 


Song 3. Let 269.1597 5 be divided by 2 


13. 2250267 15975(20,164 8 


2 5 —— 
421359 
$347 
3975 


In this Example, 3, oh Unit's Place of the Divifor, falls 
under 6, the Ten's Place of the Dividend; therefore (by the 
firſt Rule) the firſt Figure in the Quotient is Tens: Or, bythe 
ſecond Rule, the Exceſs of decimal Places in the Dividend, a 
bove the Diviſor, is three; there being five Places of Decimals 
in the Dividend, andbuttwo in the Diviſor, ſo there muſt be 
three Places of Decimals in the Quotient. * 


Example 4. Let15.675159 be divided by 75 6 
37 5.89)r5.675159(.04t7 | 


8 b 
63935 
263669 

— —-—-— 


$46 
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In this Example, 5, the Unit's Place of the Diviſor, falls un- 
der 7, the ſecondPlace of Decimals in the Dividend; therefore 
(by the firſt Rule) the firſt Figure in the Quotient is in the ſe- 
cond Place of Decimals, ſo that you muſt puta Cypher before 
the firſt Figure in the Quotient: And by the ſecond Rule, the 
Exceſs of Decimal Places in the Dividend, above the Number 
of Decimal Places in the Diviſor, is 43 for the Decimal Places 
in the Dividend is 6, and the Number of Places inthe Diviſor 
dut two; therefore there muſt be four Places of Decimals in 
the —_ But the Diviſion being finiſhed after the com- 
mon Way, the Figures in the Quotient are but thiee; there- 
fore you muſt prefix a Cypher before the ſignificant Figures. 


/ 


Example 3. Let 72.1564 be divided by. 1347. 


134772. 15640638. 68 
- 


— 
4806 
7654 
S190 - , 
1200 


304 


C 0 


In this ou; the Diviſor being a Decimal, the firſt Fi- 

e thereof falls under the Ten's Place in the Dividend; 

therefore the Units (if there had been any) ſhould fall under 

the Hundred's Place in the Dividend, and fo the firſt Figure 

in the Quotient is Hundreds: And, by the ſecond Rule, there 

being four Places of Decimals in the Dividend, and as many 

in the Diviſor, ſo the Exceſs is nothing: but in dividing, 1 

put two Cyphers to the Remainders, and continue the Diviſi- 
on to two Places farther ; ſo I have two Places of Decimals. 


SES 


see the Won. 


1 
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I wal 


e. L&-r45 de divided by 0457» - 


#457).1450000(2.735 


Ia this Example, the Unit's Place of the Diviſor if there 

had been any) would fall under the Unit's Place of the Divi- 

dend; therefors the firſt Fi I of the Quotient is Units: 

And, by the ſecond Rule, e being ſeven Places of Deci- 

mals in the Dividend, and but four Places in the Diviſor, fo 

Fi- the Exceſs i my three; therefore thers mult be three Places of 
d; Decimals in the Quotient. . 


der 
are I chall ſet down only the Work of foe few k. human, 
* and ſo proceed to ContraFed Diviſion. 
10. bh ep ,00456).0000039791(,00132 
8. | 5 1 © © 
| 1419 
611 
15 


Wy — on of, Decimal. 


* EY Pas ih £2 Lets. nr. Bhs! e 


Let x be divided by las 62. 


482)1,0000000(,003 5461 fer. 
| 1540 
. 
2 170 
| | 480 


23 5).400000(1,230) 
N 5 750. n 
| | Joo0 
230 


125 
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Divifon of DECIMALS ana-, of 
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N Diviſion of Decimals the common Way, when the Bi- 
viſor hath many Figures, and it is required to continue 
the Diviſion till the Value of the Remainder be but ſmall, _ 
the Operation will ſometimes be large and tedious, but 
be excellently contracted by the following Method. 


The RULEZ. 
By the firſt Rule of this Chapter, (pag. 19.) find what is the 
Value of the firſt Figure in the Quotient; then, by knowing 
the firſt Figure's Denomination; you may have as many or as 
few Places of Decimals as you pleaſe, by nkloges — of. 
the Left . of the Diviſor as you think convenient 
for the firſt Diviſor; and then take as many Figures of the 
Dividend as will anſwer them; and in dividing, omit oge Fi- 
gure of the Diviſor at each following Operation 


merz n Let 541.19.562 be divided Ps * = 
let there three Places of Decimals inthe Cd * 
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26 - Contra#et Diviſion. 
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903 
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In this Exdiiple, the Unit's Place of the Divifor falls under 
the Hundred&'s Place in the Dividend; and it is required that 
three Places of Decimals be in the Quotient; ſo thete muſt be 
fix Places in all, that is, three Places of whole Numbers, and 
three Places of Decimals: Then, becauſe I can have the Divi- 
for in the firſt fix Figures of the Dividend, Icut off the Cz with 
_ a Daſhof the Pen, as uſcleſs; then I feek how oft the Diviſor 

in the Dividend, and theAnſwer is three times; put 3 in the 
Quotient, and multiply and ſubtract as in common Diviſion, 
and the Remainder is 43946: Then prick off the 3 in the Di- 
viſor, and ſeek how oft the remaining Figures may be had in 
43946, the Remainder, which can be but once; put 1 inthe 
Quotient, and multiply and ſubtract, and the next Remainder 


© s2 1372: Then ptick off the 4 in the Diviſor, and ſeek how 


oſten the remaining Figures may be had in 21 372, which will 
bes times put ↄ in the Quotient; multiply thus, ſaying, y 
times 4 is 36, for which 1 carry 4, (in reſpect of the 4 laſt 
pricked off) and 9 tims 7 is 63, and4 is 67 ; ſet down 7 and 
carry 6, and ſo proceed till the Diviſion be finiſhed, alwa 
reſpecting the Increaſe made from the Figures pricked © 
CO xe Work, which will beiter inform you than many 


5.15743 
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1ave ſet down the Work of this Jaſt Example at 


according to the common Way, that thereby the Learner may 
ſee the Reaſon of the Rule, all the Figures on the Right Side 
the perpendicular Line being wholly omined. 

Example 2 59165 be divided Wen om 
a dee har us see de pricked oft 
in r e | . 
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off 


ſet 


the Figures, and ſubtract, and the Remainder w 
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8.7 58615) 5170. g916] 5(590.4577 
's. 43793075 
7512841 
7881754 

| ; 1 

40067 

1 35034 
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In this Example, 1 can't have 8, the firſt Figure in the Di- 
viſor, in 3, the firſt Figure of the Dividend; ſo that the U- 
nit's Place of the Diviſor falls under the Hundred's Place of 


Dividend; ſo that there will be ſeven Figures in the Quo- 


tient, that is, three of whole Numbers, and four of Nect- 
mals; therefore there muſt be ſeven Figures in the Diviſor, 
(becauſe the Number of Places in the Diviſor and Quotient 
will be equal) and there muſt be eight Places in the Dividend, 
fo that I cut off the Figure 5 with a Daſh, as uſeleſs. Thus 
having proportioned the Dividend to the Diviſor, and both 
to the Number of Places or Figures deſired in the Quotient, 

I were to divide as before, idying, how often 8 in g, 
1 


ich will be 3 times; put 5 in the Quotient, and multipl 


and ſubtract, and the Remainder is 7922841: Then E pric 


the firſt Figure in the Diviſor, 5s, and ſeek how often the 


remaining Figures of the Diviſor in the aforeſaid Remainder, 
which I find 9 times; put 9 in the Quotient, and multiply 
thereby, faying, g times 5 (the Figure pricked off) is 45, for 
which I carry s, and fay, 9 times 1 is 9, and s Icarry is 14; 


down 4, and carry t, and proceed to multiply the reſt of 
ill de 40087: 
2 Then 


1711 EY Ten 
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Then prick off the Figure 1, and ſeck how ofien87586in 
the Remainder 40087,Fthe Anſwer will de o; ſo put o inthe ' - 
Quotient, and prick off the Figure 6, and ſeck how often” 
$758 in 40087, which will be 4 times; put 4 in the Qao- 
tient, and =_— ſaying, 4 times s (the Figure laſt prick d 
off) is 24, for which Icarry 2, and tay, 4 timęs 8 is 32, and 
2 Icarry is 34; ſet down 4 and carry 33 multiply the reſt of 
the Figures, and ſubtract as before; and ſo proceed after the 
ſame Manner, until all the Figures of the Diviſor be ptick c 
oft to the laſt Figure. . | 


See the WORK, 


Example 3. Let 25.1367 be divided by 217.3543, and let 
there be five Places of Decimals inthe Quotient. 


In this Example, 7, the Unit's Place of the Diviſor, falls 
under 1, the firſt Place of Decimals, therefore the firſt Fi- 
gure of the Quotient is in the firſt Place of Decimals, ſo the 
Quotient will be all Decimals : Then, becauſe the Quotient 
Figures and the Figures of the Diyiſor will be of an equal 
Number daſh off the 43 in the Diviſor, and the 7 in the Di- 
vidend, as uſeleſs, and divide as before. 0 
217.3543) 5.13617011864 0 

| 2173S 2 
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een 


7 Altho'I have hitherto given Directions for proportioning 


5 the Diviſor and Dividend, ſo as to bring into "the Quotient 


what Number of Decimals you pleafe, yet there is no abſo- 


lute Neceſſity for it; but you may carry on your Diviſion to 
what ee you pleaſe, - before” you begin to prick off the 


Figures of the Diviſor, in order to contiact the Work, as in 
the following Examples, - oe, it is not required to prick 
off any determinate Number of Decimals Decimals, bur it may bo 
W 


3-7 $67 $6)7414-76717(2689.67118 
5513512 
—— — 
19012551 | * * 
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Entraftion of 1 the Sqvaxz-Roor. 
„ * 

Y a Square Number be given, 


0 and the Root en that is, to find out ſuch a 
Number, as being multiplied into itſelf; the Produ& 
ſhallbe equal to che Number given, ſuch Operation 

2 The Extrafion of the SQPARE-Roort ; which to do, 
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If, You muſt point your given Number, that is, make a 
Point or Prick over the Unit's Place, another upon the Hun- 
dred's, and ſo upon every ſecond Figure throughout. 


4h, Then ſeck the greateſt ſquare Number in the firſt 
Point towards the Left Hand, pary. dra ſquare Number un- 
der the firſt Poirit, and the Root ther 

and ſubtra@ the ſaid ſquate Number from the firſt Point, 
and to the Remainder bring down the next Point, and call 
that the Reſolyend. | 


— 


| 34ly,-Then double the Quotient, and place it for a Diviſor, | 


on the Left Hand of the Reſolvend, and ſeck how often the 
Diviſor is contained in the Reſolvend, (reſerving always the 
Unit's Place, and put the Anſwer in the Quotient, and alſo 

| Side of the Diviſor ; then multiply by the 
Figure laſt put in the Quotient, and ſubtra@ the Product from 
the Keſolvend, (as in common Diviſion) and bring down the 
next Point to the Remainder, (if there be any more) and pro- 


5: ceed as before. 


A TazLt of Squares and Cubes, and 
_  - their Roots. 


ad 


. D 
N Nei e r ee 
5qua,' 1} 4| 9116 25136|[49|64| 1 


Cube! 118 27164 125) 16034 5124729 


Examples. Let 44t9 be n Number given, and let the ſquare 


Noot thereof be required. 
eure een 
36 
1412324) Reſolvene 
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Firſt, point the given Number, as before ditected⸗ this 
by the little Table aregoing) Rok the greateſt ſquare Num- 
ber in 44, (the firſt Point to the Left Hand) which you wil 
find to be 36, and 6 the Root; put 36 under 44, ands inthe 
Quotient, and ſubtract 36 from 44, and there remains 8: 
Then to that s bring down the other Point 3 on 
the Right Hand, ſo it makes 8 89 for a Reſolvend ; then dou- 
dle the Quotient 6, and it makes 12, which on the Left 
Hand for a Diviſor, and ſeek how often 12 in $8 (reſerving 
the Unit's Place) the Anſwer is 7 times, which put in the 
Quotient; and alſo on the Right Hand Side of the Diviſor, 
and multiply 127 by 7, (as in common Diviſian) and the Pro- 
mains nothing; ſo is your Wotk finiſhed,—and the ſquate 
Root of 4489 1867 ;3 which Root, if you multiply by itſelf, 
that is, 67 by 67, the Product will be 4489, equal tothe gi- 
ven ſquare Number, and proves the Work to be right. 


Example 2. Let 106914 be a Number given, and let the 
ſquare Root thereof be required. -— . K 


= 6 


855 106925(0327 


Pg 
61) 169 Reſolvend. 
124 Product. 


647) 429 Reſolvend. 
135629 Product. 
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Firſt, point your given Number, as before directed, put 
a Point upon the Units, Hundreds, and Tens of Thoufands; 
then ſeek what is the greateſt ſquare Number in 10 (the firſt 
Point) which by the little Table you will find to be 9, and 3 
the Root thereof; put 9 under ta, and z in the Quotient; 
then ſuhtract 9 out of ro, and there remains 1, to which 
bring down 69, the next Point, and it makes 169 for the 
Reſolvend; then double the Quotient 3, and it makes 6, 
which place on the Left Hand of the Reſolvend for a Diviſor, 
and ſeek how often 6-in 16, the Anſwer is twice; put 2 in 


the Quotient, and alſo. on the Right Hand of the Diviſor, 
a . . | making 
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34 Extradtion of the Square Root. Part J. 
making it 61: Then multiply 64 by the 2 you put in the 
tient, and the Rada 4, Which fablead kom the 
Relolvend, and there remains 453 to which bring down xy, 
the next d od it makes 4589 for a new lvend : 
Then double Quotient 36: and itmakes 64, which 
an the Lett Side the Reſolvend for a Dixiſor, and ſeek how 
oft 64 in 453, which you will find 7 times; put 7 in the 
Quotient, and alſo on the Right Hand of the Diviſor, mak- 
ing it 647, which multiplied by : in the Quotient, it make: 
4529; which ſubtracted from the Reſolvend, there temaint 
nothing: So 387 is the ſquare Root of the given Number. 


5 te 3. Let 2269742 beaſquare Mumber given, the 
Ivor whereof beg n 1 


226674) 186.23 
5 * 


6 ——— 
25) 126 
145 
3006)x8747 
18036 
301 240% 0 
60444 
301243) ez 5600 
+ 803725 


Remains. 1421/1 


, Having 22 the given Number, as before directed, ſeek 
what is the greateſt ſquare Number in the firſt Point 2, 
which is 2; put 1, the Square, under a2, and 1, the Root 
thereof, in tients ſubtract 1 from 2, and there re- 
mains 13 to which bring down the next Point 26, and ſet on 
the Right Hand, making it 126; double the 2 in the Quoti- 
| which makes 2; ſet 2 on the Left Hand for a Dwiſor, 
ask how often in 186, which will be five times; put; 
n the Quotient, and alſo on the Right Hand of the Diviſor, 

making it as ; m_— (as in common Diviſion) 25 by 5. 

: and ſubtract the »+ IZS, from I26, and there 3 
9 — 1: Bring 


as as ACS — 


30 for a new Diviſor: Then ſeek how often 30 in 18, which 
you can't have; ſo that you muſt put o in the Quotient, and 


next Point, and it makes: $743 for another new Reſdlyend : 
Then ſeek how often 300 in 1674, which will bes times; 
put s in the Quotient, and alſo on the Right Hand of the Di- 


Now, if you have a mind to find the Value of the Remain- 
der, you may annex Cyphers, by two at a time to the Re- 
mainders, and ſo proſecute the Work to what Number of 
decimal Parts you pleaſe; thus, to 70 annex two Cyphers, 
and it will make 70500, and the Quotient doubled, is 3018 
for a Diviſor: Then ſeck how oſten 3014 in 7050 (rejecting 
the Unit's Place) which will betwice ; ur 2 in the Quotient, 
and alſo on the Right Hand of the Diviſor, 

ſubtract as before, and the Remainder will be 102565 to 
which annex two Cyphers, and proceed as before, and you 


ed by itlelf, and the laſt Remainder added will make the gi- 
yea Number as follows: 5 


1506,23- 
” 1606.23 
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ek The Remainder add -.— 13.1871 


——— — 


— n root 226 $74t.0000 
on 
ti 


* . 
4 
- 
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1: Bring down the next Point, 87, and it makes 187 for a. 
new Relolvend, and double the 15 inthe Quotient, it makes 


alſo on the Right Hand of the Diviſor, and bring down the 


viſor, 4 ſubtract, and the Remainder will be 70s. 


* 
. 


and multiply and 


will get 3 in the Quotient next. So the ſquare Root of the 
given Number is 1506. 23, which being ſquared or multipli- 
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dame morg Examples for Practice. 
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» +23 N ers Examples for Pre * A 


| - Txample 5. 751417.5745(866.44 Root. 
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It the given Number be a mixed Number, viz. 9 
of a whole Number and a Decimal together, make the N 

ber of decimal Places even, rhat is, 2, 4, 6, 8, &c. that ſo 
there may a Point fall pron the Unit's Place of the whole 
Numbers, as in this laſt Example, and in that Hollowi 
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38 Ft rad ion of the Snare Root, Part I. 
Ns. Let656714.37514 be given, tofind the{quare 
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In this Example there are five Places of Decimals; 1 2 
| . Cypher to it. to make it even; that io there may a foi 
upon 4, the Unit's Place. M 1475 u u DIGI s 70 


If it be a decimal Fraction, the Work differs nothing from 
the Examples foregoing, only you muſt be mindtui to point 
Four pre Number aright; for (as was before directed the 
Number of Places mutt always be made even, and then begin 


to point at the Right Hand, as in whole Numbers. 
; % th 
If it be a Vulgar Fraction, it muſt be reduced to a Decimal 
dy the firſt Rule of the ſecoud Chapter. | 
2 i Re 
I ſhall give an Example ox two in each Caſe, andſo con- 
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I FTI IE EEREnnnnoyn nom 
1 18 bes decimal Frogian given, whoſe ſquare Root 


is required; and let it be required io have four Places of Des, 
in the Root. - 
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ro Placer ia the Squate make but one in the Root. 
e Let the Square Root of ,007 3 5 be required, " 
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Reduce this to a Decimal, it makes. EY to which annex 
Cyphers, and extract the Square Root, as if it was a whole 


Number. So the Root is 3K. 


Let 574 be « Vulgar FriAion, whoſe Square Kon is x6 


qui ed. 
| 2 e Root. 
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Chap. 8. Extra#t0n of the Cube Root. 4% 


In extracting the Root of this, becauſe the firſt Point con · 
ſiſts of Cyphers, there muſt be a Cypher pur firſt in the Quo» 
To prove this Rule, ſquare the Root, and to the Product 
add the Remainder, as was before ditected. To ſquare a Þ 
Number, is to multiply it by itſelt: and to cube it is to 


i 
tiply the Square of the N tw i by the Number iuſelt. 


$92080309800000090000 
EE = i ae, 


Extraction of the Cuns Roor. 


* 


O extract the Cusx Roor, is nothing elſe but to fiad 
ſuch a Number, as being firſt multiplied into itſelf, 
and chen into that Product produceth the given Num- 

ber; which to per form, oblerve theſe following Directions 


1//, You muſt point your given Number, beginning with 
the Unit's Place, and make a Point or Dot over every thitd 
Figure towards the Left Hand. ; 


24%, Seek the greateſt Cube Number in the firſt Point, to- 
wards the Left Hand, putting the Root thereof in the Quoti- 
ent, and the ſaid Cube Number under the firft Point, and 
ſubtra& it therefrom, and to the Remainder bring down the 
next Point, and call that the Reſolveud. 


34. Triple the Quotient, and place it under the Reſolyend, - 
the Unit's Place of this under the Ten's Place of the Reſol- - 
vend; and call this the Triple Quotient. | 
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42 Extraction of the Cube Root. Part I. 


4th, Squate the Quotient, and triple the Square, and 
place it under the triple Quotient; the Units of this under 

: _ Ten's Place of the triple Quotient, and call this the triple 
Square. 


1 setty, Add theſe two together, in the ſame Otder-as they 
and, and the Sum ſhall be the Diviſor. | 


_ Cthly, Seek how often the Diviſor is contained in the Reſol - 
yend, rejecting the Unit's Place of the Reſolvend (as in the 
$quare Root) and put the Anſwer in the Quotient. 


7thly, Cube the Figure laſt put in the Quotient, and put the 
Unit's Place thereof under the Unit's Place of the Reſolyend. 


8thly, Multiply the Square of the Fi e laſt put in the 
Quotient, into the triple Quotient, -and place the Produc 
under the laſt, one Place more to the 


- 9thly, Multiply the triple Square by the Figure laſt put in 
the Quotient, and place it under the laſt, one Place more to 


rorhly, Add the three laſt Numbers together, in the ſame 


Order as they ſtand, and call that the Subtrahend. 


Lefty, Subtract the Subtrahend from the Reſolvend, and if 
there be another Point, bring it down in the Remainder, 
- and call that a new Refolyend, and proceed in all Reſpects 
as before, from the Beginning of the third Step to the End 
of this laſt. ; : : 


— 


f 745 | . Example 


5 Fai 


[@ ] vu». 


—_ 
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Chap. 8. Extra#ion of the Cube Root. 43 


| Example 1. Let 314434 be a cubick Number, whoſe Root 
: required, * ee x 


314432(68 Root. 
216 J 


— 


98432 Reſolvend. 


18 Triple Quotient of 6. 
108 Triple Square of the Quotient 6. 


o 
512 Cube of 8, the laſt Figure of the Root, 

1152 TheSquareof 8, by che triple Quotient. 
$64. The tuple Square of the Quotient 6 by s. 


56432 The Subtrahend. 


— — 


— 


After you have poihted the given Number, ſeek what is the 

eateſt Cube Number in 314, the firſt Point, which, by the 
ormer little Table (Page 34) you will find to be 216, which 
is the neareſt that is leſs than 314, and its Root is 6; which 
put in the Quotient, and 216 under 314, and ſubtract it there- 
from, and there remains 98, to which bring down the next 
Point, 432, and annex to 98, ſo will it make 98434 for the 
Reſolvend: Then triple the Quotient 6, it makes 18, which 
write down, the Unit's Place, 8, under 3, the Ten's Place of 
the Reſolvend: Then ſquare the Quotient 6, and triple that 
Square, and it makes 108, wliich write underthe triple Que- 
tient, one Place on the Left Hand; then add thoſe rwo Num- 
bers together, and they make 1098 for the Diviſo: : Then 
ſeek how often the Diviſor is contained in the Reſolvend (re- 
jecting the Unit's Place thereof} that pr Fay often 1098 in 
9343, which is eight times; pur 8 in the Quotient, and the 
Cube thereof below the Diviſor, the Unir's Place under the 
Unit's Place of the Reſolvend: Then ſquare the 8 laſt put in 
the Quotient, and multiply 64, the Squate thereof, by the 
triple Quotient 186, the Product is 11523 ſet this under the... 
Cube of 8, the Units af this under the Tens of that. 5 


77 


4 


4 Extraction of the Cube Root. Part J. 


Then multiply the triple Square of the Quotient by 8, 


the Figure laſt put in the Quotient, the Product is 864, ſet 
this down under the laſt Product, a Place more to the Left 
Hand: Then draw a Line under thoſe three, and add them 
together, and the Sum is 98432, which is called the Subtta- 

hend; which being ſubtracted from the Reſolvend, the Re- 
mainder is nothing. Which ſhews the Number to be a true 
Cubitk Number, whoſe Root is68 3 that is, if 68 be cubed 


* 1 
C 


it will make 314432. | 


For, if 63 be multiplied by 58, the product will be 46 245 
and this Product multiplied again by 68, the laſt ProduR is 
314434; Which ſhews the Wotk to be right. 


% 
* 


The Proof 314432 
| — | 
, r 


Example 2. Let the Cube Root of 5135339 be required. 


After you have pointed the given Number, ſeek what is 
the greateſt Cube Number in 5, the firſt Point, which (by 
the little Tabls, Page 34) you will find to be 1; which place 
under 5, and i, the Root thereof, in the Quotient, and ſub- 


tract i from 5, and there remains 4; to which bring down 


the next Point, it makes 4735 for the Reſolvend: Then tri- 
ple the 1, and it makes 3, and the Square of 1 is ry and the 
Friple thereof is 3; which, ſet one under another, in their 
Order, and added makes 33 for the Diviſor: Scek how of- 
ten the Diviſor in the Reſolvend, and proceed as in the laft 
Aa ati oe | ow 
2 ; 37355355 


* 7a * SIR * = — — — 
Chap. 8. Extraction of the Cubs Root. 45 


$135 389(t79 Rook _ 1 ALLE Ove 
I 3% 35 ++ + MEN. I-09; wed 3 BL: % | 


4735 Reſolvend. 


3 m 8 1, the firſt Figure, 12 
3 The triple Square of the Quotient 2. 5 * 
33 The Diviſor. | 
343 The Cube of 7, the ſecond Fi = the nose 1 ON 
147 The Square of 7, mulcip. in t I e 
ar The triple homer of the Quotient, N UFS> = 
8913 The Subtrabend. 3 | 
922339 The new Reſolyend. | | WT 


T The Triple of the orien 175 — Figures 
$67 ed — T2 ers 


873r- Diviſor. herself 19 & fr 
719 The Cube of 9, the laſt Figur ; 


| 


| 


15 


e ot the Root 

4131 The Square of 9, 3 by the triple „ 
7803 The triple Square of the Quotient 867 by 9, 
r Sera at 


122339 The Subtrahend. 


— . 8 8 % 8 ou 
. 0 = 4 . 


e000 00 


— 


In this Ex os 3 33s * fc Diviſor, ſeems to be ecntala» 
ed more than ſeven times in 47385, the Keſfolyend; but if 
you work with 9, or 8, you will find that the Subtrahend 
will be greater than . | - 


. 


*** * tt. „ Mts * 


2 — of the r Gabe Root. "Pars 


— 


» ”y ) * 2 . n * 9 


Some more Buamples for Pract | 
: | | | | | D A T* 2 © 
ve The Roo L t e er 
7 Kere las Xt 1; 
$461 Reſolyend. h ; | 5 * cv | iT CC 


© en Th: e d 3; 
a7 "Theyiple Square of 3. . $16 18 42 wt 4 


—— «3% — 1 l ; * 
279 The piriſot. N 5 
— 5 . 4 4 i 


1 The Cube of 1, the ſecond Figure. 
'9 The triple Quotient by the Square ot 1. 

27 The triple Square, multi * i, the 

err 


09” 241 27 20 Srl; Tr 


* 


2791 The Subcrhond. | 6 173 3198 2 E e 0:0: 3% 
467% 5 Anew Reſolvend. - id 15508 
4 * . p 
93 The Triple of 11. un ol Login 
2055 9 TE | 
28923 The Diviſor. | | 
729 The Cube cr 9, the laſt Fig re. 15 
17533 The Square of 9, by 93, the triple Quo 
2594 The triple N 1805 . 
. 2670759 The subtrahend 5 ; 
"(SPP 1 N F JL SI FL 


„% 929 - al — a 


hap, d Exe radon 7 the Cube — a a7 
— OCT 


VU RT” "RT » 


gie ub!ae The lo. $323k t5-94 bu 
64 . 


— ů 
20604 Reſolvend. 


n The Triple of 4. \ 8 WOT Wee pen F 
48 The triple Square of 4 5 2 4 


4 The Diviſor. 


x7 The Cube of 3. 
108 The Square "5 3 eue Ooliem 


144 The n Square £ $+ 


—— — 


we 


15507 The Subirahend, Arnet r tra 
5097 59 Reſolyend. | "Ate adhocws 
AI —— 

129 The Triple of 43. , | ; 

8541 The triple Square af 44, , bo lt 
10555 The Diviſor. ; 

5 The Cube of db a2 "x65 A 
10449 The Square 01 9 er R = : Lat 
$9923 The triple Square by. 
2657957 mu nn. 
yp. *9 0 

= 3 * a 


l > * p 
n | - 26266 


48 Extraction ꝙ the Cube Root. Part I 


a 59697939(6zT 
2166 f 


| 


43697 Reſolvend. | en e e 


| 


_ _ 8 The Triple of 6. 5 
o The tuiple Square of 6. 
— a 


-- 


| 2098 The Diviſos. | 2 


— 


27 The cube of 3; theſecond Figure, 
162 The Squareof x by «8. f ; 
334 Thetriple Square 10Þ by 3. 


%%% TheSubuakend. 


— — 


36h Relolvend 


* 


| 129 The Triple of 63. 
| | 11907 The triple Square of 65. 


215255 The Diviſor. | 

$22 The Cubeof 8s... 

1206 The Square of $byrig. 55 
95256 The triple Square 11907 by 8, 


| 


[oY 


4 
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he Cube Roet. 49 : 


220698 1012806805 | 
3 a 


* — 


— — 


14069 Reſolvend. 


6 The Tri Ee of 2. * "MS 
13 The triple Square of 3. 


126 The Diviſox. 

— * 1 
312 The Cube of 8. 

384 The Square of 8 by 6. 
os The triple Square by s. 


13952 The Subtrakend. 
117810125 New Reſolyend. . 


| 


| 


$4 The Trigle of 28. 
$353. The triple Square of 39. 


23604 Diyiſor. © 
$46 The Triple of N 80. 


235200 The triple Squs. of 480, 


| 


o 


4351840 New Diviſor. 
115 Cube of 3. 

21000 _ of 5 by 840. 
r176000 Triple Square by 5. 


— * 


| 


117810135 Subtrahend. 


- 


9000.09.88? 


| 


mainder is 117, to which 


Toint, and it makesii 7 910 


wWuhich you cannot have im 
- Pit's Place being rejected) 


2352840, which you wi 


times. 80 proceed to fl» / 


* „ At M.A * 10 — mia. 
. 


— 


In this Exemple, 1394 
being ſubtracted from the 
Reſolvend, t406g,theRe- 


bring down $10, the third 


for a new Reſolvend, and 
the next Diviſor is 23604, 


theſaid Reſolvend (the U- 


ſo you muſt put o in the 
Quotient, and ſeck a new 
Diviſor; (after you have 
brought down your lac 
Point to the Reſolvendd 
which new Diviſor is 


to be contained fiv 


aiſh che reſt of the Work, = 


"ITO 
— 


- 


—_—_— 


WE "a 


50 Eee 2 the Cube Rove. Fare t J. 


Cyphers to the next 


4 The Cubeof g, he zd Figure. Remainder, and car- 
- 4t75.. The Square of 5 by 7, Tying on the Work 
12615 The tmplc Fre by z. as before, 3 


1283375 The Subtrabend. "4 e S 
344631000 The Reſolvend. | + | 


125 


3 


895 The Triple of 295. 2 5 
2610s The triple Square of 296+ 
DEER 3 
2611635 The Divilor. 
—ꝛ — 
„ The Cube of 9, the laſt Fig, 
| 71685 The Square of 9 by 885, 
2349675 The triple Square by 9. 
— a " 
23568507y The Subtrahend! 


1 | , i 8 | | 
het The Remainder, | „ 


45517860553. 
8 | 
T7917, Thic Refolrend. 7 = 
— N . ci 
6 TheTripleof2. 
12 The triple Squaze of 4. 
—— "= 
126 The Diviſor. 
— ——_— 
729 The cube of 5, the 8 
46 The Square of 9 by s. n 
x08 The See 8 "FS, In this] 12 1 
| — 25 2 * Cyp _ 
Subtrabend. | to the Remainder, 
= tr 
5 olvcnd. by w 
3 *7 The Triple of us. And BE — oo 
3 2583 9 27 proceed to more de- 
— Fimal Places at Plea- 
33317 TheDiviſor. ſure, by annexipg 


Chap. S. Extraction, the Cube Root. 


$3759.54 $070(45-42 | 
4+ CE, 


23759 The Reſolvend. 


12 The Triple of 4, the firſt Figure. 
48 The triple Square of 4. 


2922. 


49% The Diviſor. — 


vos — 


125 The cube of 5, — fecond Figure. 
300 The Square of 5 by 12, the triple Quotient, 
249 The triple Squate by 8. 


47115 The gubtrahen 1 


2634575 The Reſolvend. 


1 


135 The Triple of. 45. 
6075 The triple Square of 45. 


| 


* » » SS Www DD JJ__ TW 
Ul 


60885 The Diviſor. 


3 


6+ The Cube of 4. | 
| 2160 Thes quare of 4 b ty 
| 24300 The niale . 


2451664 The Subtrahend. 


182911070 The Refolvend:- 


1363 The Triple of 45.4. 
41834 The triple Square of 45-4: . 
6134842 The Diviſor. 

- The Cube of a. 

54 The Square of 2 by 362. 
1236696 The triple Square by 2. 


123724088 The Subtrahend. 


— —— 


39116582 The Remainder. | 


I 


. 


52 Extraction of the Cube Root. Part I. 


In extracting the Cube Root of a mixed Number, always 
obſerve ro make the decimal Part to conſiſt of either three, 
ſix, nine, &. Places; that is, always to conſiſt of even 
Points, as in the laſt Example, where the decimal Places were 
five, to which I annexed a Cypher, to make up fix, and ſo l 
proceed to point it; and by that Means I have a Point falls 
upon the Unit's Place of whole Numbers; which you aug 
always obſerye. 85 


- 


To extract the Cope Root out of a 
8 Ik Fradtion. | 


This is the fame to do as in whole Numbers, obſerve 
but the foregoing Directions for the tiue pointing thereof; 
for, as was before directed, the Decimal muſt always conſiſt 
of three, ſix, nine, &c. Places; and if it be not ſo it mult 
De made ſo by annexing of Cyphers, as is above ſaid. 


it the Conx Root of a Vulgar Fraction be required, you 
muſt 1 it to a Decimal, and then extract the Root 


W 7 ample, of each follow. ; 


* 


Example 


. % 


Lg 


Chap. 8. Extra#ion of the Cube Root. 
Example 1. Let the Cube Root of 49171 9179 be requir'd 


4017191780737 Root. 
343 

$8719 Reſolyend. 
— — — 8 


21 Triple of 7. 
147 Triple Square of 7 


74% Diviſ r. 

„ i on a 
1869 Squzte of 3 by xr. ILL IM 
44: Triple Squate by 3. 


46017 Subtrahend. 
u ea e 
* 12104179 Reſolvend. 42 
— — ; | 
219 Triple of 73. . 
15987 Triple Square of 73. | ; "_ 


——ʒ—w— — — % 


160089 Diviſor. 


: 


343 Cube ot 7, 
10731 Square of 7 by 119. 
xr1909 Triple Square by 7. 


— —˙Q . 
11298553 Subtrahend. 
——_ _ — > *. 


1403626 Remainder, 


* 


54 Extradn of the Cube Root. Part I. 


n- Letthe Cube Rootof.0001416 be required 


900141600{,058 Root. 
125 | 


16600 Reſolyend. 


15 The Triple of 8. 
75 Triple Square of — 


765 Diviſor. ; 


Co The Square of 2 by 18. 


150 Triple Square by a. | 
. #5608 Subttahend. . 
992 Remainder. | 
| — 3. - vun Hafion mhaſe Ca 
Roqt is required. 


the firſt Rule of II. Reduce the v Frace 
erte ae * 


276)4,000000000(018115948 | 


1 


. 


— ———_— —_ 


- 


4240 >. \.. 
320. 
440 
1640 
2600 
1160 
360 
— 
8 


301811794 


* to 


* d . . 4 A 
181 159420262 Root. 


10115 Reſolyend: - 


s Tripleof 4. 
12 Triple Square of 1. 


4 


\ 146 Diviſor, 

216 Cube of 6. b 
216 Square of s by the Triple of 8. 
72 The triple Squate by s. 
9576 Subtrahend. | 


339942 Reſolvend. 
78 Triple of 26. | 
2028 Triple Square of 26, 
—— 1 n 
20358 Diviſor. 
— | 
Cube of 2. 
312 Square of 2 by s. 
4055 Triple Square 02 8 by 4. 
4037 48 Subtrahend. 


1312414 Remainder. 


4 

Tou may prove the Truth of the Work by cubing the Root 
found, as was ſhewed in the firſt E ; and if any Thing 
remains, add it to the ſaid Cube, the Sum will be the 
given Number, if the Work is rightly performed, + |. 


— 4 "4 
PD Imill 


— 


| 56 : Multiplication of — &c. Part J. 


1 will mew the Proof ot che fifth Eueb, (Page 43) the 
given Number being 259697989, whoſe Root is 638, i be- 


ing a lurd Number temains . 


638 


0 638 


— — 


ha 810 
nd ' « 0 of 
* 


514 
3826 


83 
The Squac 9 755 
635 
3256352 
1221134 


wo 


2442164 
„ 


' The Cube 256940 


The Remainder add . 39.7 


el equal to ee OC, e, 


a beccueauU 0 


5 H A P. 9 


% 


| Multi plication of Fe 2 Inches and Parts. 


7" the mutiphiing of Feet, Inches, 6 I ſhall endea vont 


to lay down fach eaſy and familiar Rules, as may eaſily 


nnn, by the meaneſt Capacity, 


_ 


A 


[ 
4 
n 
ti 
A 
al 


9 


Chap. 9. Multiplication of Feet, &c. 57 


— 
— — 


6 Inches, 
. . 
3 
3 6 


1 1 6 


firſt, multiply 9 tuches by 5, fayitig, 3 times 5 is 2) Inches, 


which make 2 Feet; Inches; ſer down 3 under Inches, and 


carry 2 to the Feet, ſaying, 3 times 7 is 21, and 2 that I carry 
make 23; ſet down 23 under the Feet. 

Then begin with. s laches, ſaying, s times 9 is 54 Parts, 
which is 4 Inches and 6 Parts; fer down 6 Parts; and Carty 4» 
ſaying, 6 times 7 is 42, and 4 that I carry is 46 Inches, which 
is 3 Feet to Inches; which ſer down, and add all up toge- 
ther, and the Product is 17 Feet, 1 Inch, 6 Parts. — 


> * 


730 7 s 


- 
oy 


$ Feet 3 Inches; ſet down 3 and carry 5, ſaying, g times 3 is 
45, and 5'Icarty is.50;-fet down ©, and carty 5, ſaying, 9 
times 7 is 63, and 51868, ſet down 68, and proceed to mal- 
tiply by s Inches, ſaying, s times 7 is 36, the Twelves in 56 


are 4 times, and 8 remains; ſet 8 a Place to the Right Hand, 


and carry 45 Then multiply 75 by 8, and the Product qa 


—  — 


— — — 


4 


Example i. Let 7 Feet); Inches be multiplied by » Fear 


Example 2 Let 75 Feet 5 Iiiches, be multiplies by 9 Feet | 


* 
* 


—— — . — HVV —— — 


——̃ —ů — ——B — 


. —— 


* 
r eee 
— —_—_—_— — — 


— — — 
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—— 


a 
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38 Maltiplication of Feet, &c. Part J. 


Al 


| and 4 that 1 carryis 604, which divided by f 2, the Quote 
unt is 50 Feet, aud 4remains; ſet down zo Feet, 4 Inches, 


und add all ap together, and you will find the Product 7; 
Feet, 7 Inches, $ Parts. | — 
Ii win repeat the laſt Fæamplo again, and ew another Way 
to-work it, which ! think is better and more expeditious, 
when there are more Figures than one in the Feet: Thus, 
N 0 th, 
5 . 
9 8 
* r . 3680 3 : i 
3 5 408: 2%, 7; TY 
. 21008 0$2: - anc 
—— -— — g : 3 | wh 
516 7 Q.. 4 1 
Wes 3, { 
tak 


| -Mukiphy' by » bees fit, as above direfied; then; inkea il 
of multiplying by 2 Inches, let the 8 Inches be parted inzo Inc 


tuch aliquot or even Parts of a Foot as you find to becontain ll the 
ed in that Figure; if you take ſuch Parts of the Multiplicand 
and add them to the formet Product, the Sum will give the Z 


Anſwer: Thus, 8 Inches may be parted into 4 and 4, becauſe Ic 
4 is the third Part of 12: - So, it you take the third Part of 70 
7s Feet, 7 Inches, and ſet it down twice, and add all toge- 
ther, the Sum will be 735 Feet, 7 Inches, 8 Parts, the ſame 
as before: Thus, ſay, how often 3 in 5, which is twice, et 
down 2; then, becauſe twice 3 is 6, ſay, s out of 7 and there 
remains t, for which you muſt add to to the 5,-and it makes 
15; then the Threes in 15 are 5 times, ſet down 5 ; and, be- 
cauſe 3 times 5 is 15, there is o remains. Thea go to the 7 
Inches, ſaying, the Threes in 7 are twice, ſet down 2 in the 
Inches; and, becauſe twice; is but 6, take 6 out of 7 and 
there remains 1 Inch, which is 12 Parts; then the Threes in 
12 are 4 times, and o remains. So the third Part of 75 Feet 
7 Inches, is 25 Feet, 2 Inches, 4 Parts; which fet down a 
gain. and add all together, the Sum is 730 Feet, 7 Inches, 


1 Parts, the lame as ore, ** In 

t | Mule 
„ . | decar 
: aan i Thin 


[ 
, 
0 


* 4 45 * * . , 
Example 3. Let $7 Feet, 
, 9 *. | 
Feet, 9 luches 
ene 
5 * 5 *& : * 4 
_ a 5 
> | | 9 * e * ' 
* 4 6 
N * % © > . > . . * - — 23 2 . os * * : 
> ERIE: OO 1 n 
34 $ 8 * 8 — . 
n * 0 34 2 9 44 
PLIES Ld p 
Ws | AH 
2 b 1 a 


Begin, Erd, to multiply r keet N 8m 2-5 
weben this 5 Peer hes; Pads gef et 
4 ſaying, #times7 is $6, and: f L carty is 615 ſet down 1 
and carry 6 ſaying, & times 9 is yt, and 6 I carry is 58. 
whichſec dow 2 


n; Then, inſtead of multiplying b 
take the aliquot Parts of 1 1, Which 9 e 136 


* * 
2 Inches, be multiplied tiplic by 
N - * 
1 
- by : = 
3 1 mY #4 » T7 4 .. © - 
t 4 Aa * 1 | * 
% d 


. FE 


_ 


3, 6 Inches being half 12, and 3 the fourth Part; E 
rake the balfof 27 Feet, 8 Inches, which is 48 Feet, 1 — 25 


and becauſe 3 is halt 6, you may take the half of 40 Feet. e 
Inches, which' is 24 Feet, 5 Inches; add all up 2 
the Sum is 354 Leet, 7 Joches, See the Work, as above. 


x loc 
*. 25 — : f F. L. x "3 4 
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— r Fer, 
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2 ee \ 
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Io this Lasenh becauſe there ure more tan 14 Poet in de 
Multi pre — 1 an mn the 75 by 17 Feet; then 
awe the aliquot Parts in 7 Inches are 4and 3, that is, « 
Third and a Fourth, I take the chitd Part of 75 Peet 9 + 


eee, 


X. 


Chup. $. Multiplication of Feeh 8. 59 


* 


a . 6 > 4 | | t N = l — * pe pr” 
nin 
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66 Multiplication of Feet, &c: Part J. 
Feet, 11 Inches 3 Parts; then the aliquot Parts of 9 
arte 6 and 3, that is, half and a fourth; therefore I take 
17 Feet, which is 8 Feet, 6 Inches, and the fourth Part is 
Feet, 3 Inches, (not meddling with the 7 Inches, becauſe 
that was multiplied into the eters) then add ali theſe to- 
ether, and the Sum is 1333 Feet, 1 Inches, 3 Parts. 
. * Example 5. Let $7 Feet, 5 Inches, ches, be n 35 
W Li i 


Qnog wr ctrum HA ca. 


7 


N -= 
— 


| 2 $117 10 4 
Wotk here as in the laſt Example, After you have multipli- 
el the Feet, thentakerhe aliquot Parts of 8 Inches, which is 
two Thirds; therefore take the third Part of 87 Feet 5 Inches, 
and ſet it down twice; thus, the third Part of 87 Feet 5 Inches, 
is 29 Feet. 1 Inch, 8 Parts; ſet this down twice: Then the ali- 
uot Paris of 5 Inches are 4 and 1, that is, a third Part and 2 
twelfth Part; therefore take a third Part of x5, which is 11 Pri 
Feet, 8 Inches, and a twelfth Part of 35 is 2 Feet, 11 Inches; 
ſet all theſe one under another, and add them together, and 
the Sum is 3117 Feet, 10 Inches, 4 Parts. 
' Examples. Let 259 Feet, 2 Inches, be multiplied by 44 
Feet, 31 Inches. 2 | ; 
2 8 * 
259 2 
4% 11 
2074 
1036 | . 
| | 139.7 I.% 
„ 6 4 87 
s 1 10 + of 48 11. 
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Chap. 9. Maltiplicati on 


* 


11, Whick will bes, 4 and 7, that is, an Half, a Third, and 
a Twelfth; theretore take the Halt of 259 Feet 2 Inches, 
which is 129 Feet 7 Inches, and a third Part is 86 Feet, 4 


S Oo =” Fs 


21 Feet, 9 Inches, 2 Parts; or (becauſe i is the fourth Part of 


ſ 4) you may more readily take the fourth Part of 86 feet, 4 


Inches, 8 Parts, which is alſo a1 Feet, 5 Inches, 2 Parts; then 


becauſe 4 Inches (in the Multiplicand) is one Sixth of 12, take by 


the ſixth Part ot the Feet; only, in the Multiplier, viz. 48, 
which quotes 8 Feet, and add all together, and the Sum is 


12677 Feet, 6 Inches, to Parts. See the foregoing Work, 


cortected. "Fa 
I ſhall ſet down only the working of ſome few Examples 
in Feet and Inches, and then proceed to multiply Feet, Inches 
and Parts, &, C IPTG 
Rodent hes gs er 
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of Feet, &c. 61. 


Firſt, multiply the Feet; then take the aliquot. Pann af) 


Inches, 8 Parts, and the twelfrh Patt of 259 Feet 2 Inches, is 
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Table 1. Let 7 Feet, g Inches, 9 Parts, be multiplicd 
by s Feet, s Inches, 3 Pas. £84 


1 > 
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In chis Example, 1 firſt begin with three Feet, and thereby 
multiply 7 Feet, s Inches, 5 Parts: Firſt I ſay; 3 times 9 is 
27 Parts, that is, 2 Inches and 3 Parts; ſet down 3 under the 


PFauarts, and carry 2, ſaying, 3 times 3 is 15, and 2 1 carry is 


17, that is, 1 Foot 5 Inches; ſet down ; Inches and carry 1, 

and ſay, 3 times 7 is 21, and 1 I carry is 223 ſet down 21 Feet. 
Then begin with s Inches, ſaying, s times 9 is 45, which is 
45 Seconds, which make 3 Parts and 9 Seconds; ſer down y 
Seconds a Place towards the Right Hand, and carry 3 Parts, 
- ſaying, 5 times's is 25, and; I carry is 28, which is 3 Inches 
and 4 parts; ſet down 4 Parts, and carry 2, ſaying; 5 times y 
is 385, and x I catry is 37, Which is 3 Feet 1 Inch; ſet down 

3 Feet r Inch, and begin to multiply by 3 Parts, ſaying, 3 times 


- 9is 27 Thirds, that is, 2 Seconds and 3 Thirds; ſet down 3 


Thirds, and carry 4, ſaying, 3 times s is 15, and 21 carry is 
17, that is. 1 Part and z Seconds; ſet down $5 Seconds, and car - 
ry 1, ſaying, 3 times 7 1$ 21, and 1 I carry is 22, which is 1 
Inch and to Parts; which ſet down, and add all up, and the 
ProduR is 2 5 Feet, 8 Inches, 6 Parts, 2 Seconds, 3 Thirds. 


- NOTE, That in multiplying Feet, Inches, and Paris, &. 
if Feet be multiplied by Feet, the Product is Feet; and Feet 
multiplied by Inches, the Product is Inches, and the twelfth 
Part is Feet; and Parts multiplied by Feet, the Product is Parts, 
and the 1welfth Part thereof is Inches; Parts multiplied by 
Inches, the Product is Seconds, and the twelfth Part thereof 
is Parts; and Par:s multiplied by Parts, the Product is Thirds, 
and the tweltch fart thereof is Seconds. 
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$0 that if you begin to multiply Parts by Feet in the firſt 
Row, and Parts by Inches in the ſecond Row, and Parts b 
Parts in the third Row, the firſt Figure in every Row 
ſtand a Place more towards the Right Hand, as you may Tee 


Example 11. Let 47 Feet, I $ Parts, be multiplied 
by 4 Feet, 8 Inches, ö vo 
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is 1 Inch, 8 Parts; fer down 8, and carry 1, ſaying. 4 times 
7 is 11, and 1 1 carry is 29, Which is s Feet, 5 Inches ; ſet 
down s Inches. carty +, ſaying, 4 times 7 is 28, and 21 
carry is 30; ſet down o, and coy 3, and ſay, 4 times 3 is 
12, and xis 15; letdown 15. Then I begin with 8 Inches; 
but becauſe the Feet in the Multiplicand ate more than r 2, 
it will be the beſt Way to work for the aliquot Parts of 3 ; ſo 
here 1 work for 4 Inches, and ſet that down twice, 4 being 
the third Part of 12; therefore take the third Part of 37 Feet, 
7 Inches, 5 Parts, which is 12 Feet, 6 Inches, 5 Parts, 8 Se- 
conds; ſet this down twice. Then begin with 6 Parts; but. 
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we inſtead of my » take half 37 Feet, 7 Inches, — Parts. t 
54 (becauſe 6 is hal = and ſet it a Place more to the Right 
ib Hand: Thus, the half of 3) Feet is : 8, which I muſt count 
* 18 Inches, becauſe the Multiplier is 6 Parts; ſo the half of 
by 37 Feet, 7 Inches, 5 Parts, is 1 Foot, 6 Inches, 9 Parts, 8 Se- 


of conds, 6 Thirds; which ſer down, and add all up together, 
1s, and the um is 177 Feet, 2 Inch, 5 Parts, o Seconds, 6 Thirds 
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Firſt, 1 multiplyby 4 Feet, ſaying, 4 times 5 is 20, which 
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- Example 13. Let 311 Feet, 4 Inches, 7 Parts, be multipli. 
ed by 36 Feet, 7 Inches, 5 Parts. Ek TH 
1 
311 4 7 
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In this Example, becauſe the Feet both in the Multiplier 

and Multiplicand are compound Numbers, I firſt multiply the 
Feet one by the other; then take the aliquot Parts of 7 es 
Which ate 4 Inches and 3, that is, a third and a fourth Part; 
ſo take the third Part of 31 1 Feet, 4 Inches, 7 Parts, which 
is 103 Feet, 9 Inches, 6 Parts, 4 Seconds, and the fourth Part 
/ Feet, 10 Inches, 1 Part, 3 Seconds; fertthefedown one 
under another, the Feet under the other Feet; -then the ali- 
ot Parrsof x Parts are 4 and 1, that is, « third and twelfth 
83 the third Part of 31m Feet, 4 Inches, 7 Parts, is 103 
Feet, 5 Inches, 6 Parts, 4 Seconds; but becauſe the Multi- 
plier is Parts, it muſt be ſer a Place to the Right Hand, that 
As, che 103 muſt be Inches, which is 8 Feet, 7 Inches; there- 
fore 1 ſet down'8 Feet, 7 Inches, 9 Parts, 6 Seconds, . 


Then, becauſe 1 Inch is a fourth Part of 4 Inches, therefore 

I take-a fourth Part of 8 Feet, 7 Inches, 5 Parts, & Seconds, 
4 Thirds, which is's Feet, 1 Inch, rr Parts, 4 Seconds, 7 
Thirds; which is the fame as if I had taken a twelfth Part of 
| _ 832 Feet, 4 Inches, 7 Parts, * 
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Chap. o. Multiplication of Feet, &c. 6g 


tiplicand, inſtead of multiplying 36 Feet by it, take a third 
Tu. becauſe 4 Inches is a thied Part of 16 3 ſo the third. 
Part of 36 is 11 Feet, and the aliquot Patts of 5 Parts ate 4 
and 3, that is, a Third and a Fourth; fo the third Parr of 
36 is 12, which now is 12 Inches, that is, 1 Foot, and the 
fourth Part is 9 Inches ; add all theſe together, and the Sum 
will be 11404 feet, 2 Inches, 4 Parts, 11 Seconds, 11 Thirds. 


Exanpla 14. Let 3 Feet, 4 Inches, 3 Parts, 5 Seconds, & 


Thirds, be multiplied by 3 Feet, 3 Inches, 7 kart, & Se 


conds, « Thirds. 
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In this lad Ewenyle there is no Dificilty, if you do but 
obſerve the — and ſer eyery Row a Place 


more to the Right Hang, 1 
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— down the Wotkng of ſome few Enanjln 


Wore, and 
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Toe RULE at large. 


* Br Feet 
| * nth by — Inches 2 ow i | 


Parts Parts. 
Feet Inches. 

Lacher multiplied by Inches +409 
Parts 


| ” Feet Parte. | 
Part multiplied by Inches & produce & Seconds. 
7 4 rt 1 a ir ds . 


N. B. 7 SU Thirds make ane Second, Tavelut 
Seconds make one Part, tauelue Parts make one Inch, 
and twelve Inches make one Foot, in this Multiphce 
METS. Rae Earth. | 
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Superficial Figures ral Ge * on 
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SQUARE is a Geometrical Fi hoes fout e 7 
A re cones mn5cs 


| The RULE. 
(. Multiply the Side into itſelf, and the Produ is the Con- 
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len W Taper. II I 
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ET 


Let ABCDbe a Geometrical 3. vare given) each Side bei 
4 adde Yards; .Poles, or other Meaſure ; multiply 14 by it. ( 
felt, the froduc is * W (upecficial Content. 
| . : * FER 
SEFERABREELES = 
3 0 : . g 
— th 


8 3 OS, 
g VVS. ale * Compaties 


esd we Compaſſes from 1. inthe Line of Numbers, to. 
34; the ſame Extent will reach from the ſame Point turned 
| EG to 196. 


DEMONSTRATION. 


Let each Side of the iven Square be divided into 14 equal 
Parts, and Lines drawn from . another, croſſing each other 
within the Square; ſo ſhall the whole great Square be divided 
into 196 little Squares, as you may ſce in the Figure above, 

equal to the Number of ſquare Feet, Yards, or Poles, or o- 
| _ Meaſures, by which the Side was meaſured, 


gn. 
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Gap? 1. M W 527 — 1. 
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1 I. Of ; PARALLELOGRAM, 8 


or IN G — 
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am is a Figure having four Sides, and as 
Pee rig 8 25 t — None Sides thereof being 
2 and * Ip the ae 


thereof, this 
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; The RUL E. | 4 
Ay es Length by the Breach and the da iy =, | ff 


| A hg | 9 | * 2 — 34 * 
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benni Square, theLen thereof 
1 9 reg ich ban Length . 
9 16s, the uperica Center tured 
| "By Salo and Compaiits, 
ee Compaſſes i the Line geg Som to 
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DEMONSTRATION. 
| Tf the Sides AB and CD, be each divided into 18 equal Parts 
repreſenting 18 Feet, and the Lines AD and BC divided 
into nine equal Parts, and Lines drawn from Point to Point, 
croſſing each other within the Figure; thoſe Lines will make 


= 8 many little Squares as there are ſquare Feet, vis 
171. N | W l E | 


ese 
3. Of RHOMBUS, | 
_ RHOMBUS is 1 —— 


Glas 


Xing ſour eg hercof being 
| , vous, two Angles peg os © as rwo acute. To 
To fad the ſuperficial Content thereof, this is N 


| Nang tiply ode of the Sides by a Perpendicnlar let fall from 
one of DJ obmieRigies'ro the oppoſite Side, and the Pro- 


3 oF A Perpendicular 13.42 
A . 3 The side 16.6 


6710 
2 ee, 
| 4 343 
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Troduct 298.010 


_ as ORE. * 9 ae 
let ABCD be a Abombus given, whoſe Sides arc 
# 15. 5 Feet, and the Perpendicular EA is 1341, — 


lied together, the Product is 208.01; which is the {i — 
Aal Content of the RAbembus, that is, 2 195 a0 
| __  IuadredthPartof a Not. . Dy 
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+09 Scale and Compales. 3 


1934 che rhe Compaiics P al x to 50 that t will 
| reach from 15,5, the ſame way to 205 Feet, = 
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48 DEMONSTRATION. . 7 
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A to F, making BF le en and 
1 the Line B; ſo ſhall the Triangle DBE dar ual to the 
igle ACE: For DF and CE are equal, and is equal to 5 
At, n AB and CPareparetict. Therefore the Parallel- ? 
P 5 
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cular 1 natiph from one-ot qty monk 
Wks, n > the Product is the Content. 
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Let ABCD be a Khomboides given, wh 
AB or CD is 1.5 Feet, and the 
ſuperficial Feet, and 9 tenth Parts the 


DEMONSTRATION. / 


| _ f DC be extended to F, making CF equal to DE, anda 

Lise drawn from B to F; fo will the Triangle CBF be equal 

to the Triangle ADE, and the Parallelogram AE be equi 
to the Rhomboides ABCD. Which was to be proved, 


155 4 V. E 4 TRIANGL E. 


1 angle is a Fi te having three Sides and three 

| An Triangles are right-angled or oblique-an- 

gl ente Triangles are ſuch as have one 
e. 


right Ang! que angled Triangles areſuch as have their 
Angles either acute or obtuſe. An obtuſe Angle is greater 
than aright Ang that fo it r than 90 Neg! — — 
an acute Angle is le a right Angle. To £ 
Kcial Content theteof, this ii $a an 


* — ©" — = . 
P 44 K "% * 
4” "A r The 
5 | — g . 
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ole lange Sides 
ar is I0.3; 


which multiplied together, che ProduRt is198.9, chat is, 198 
Content. 
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| A 7 . Tan 
Let the Tri e A . mnleiply the 
baſeby half the erpendiclar, or half the Baſe by the hole 


e or multip 3 1 whole Baſe by the Whole 
Perpendicular, and . * thelethres 


Ways N the C 
'+- = +4: n I 
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* » 4 
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Let ABC be a right andes Trung ws Baſe is 14.1 
wow and the Perpendicular 14 Feet, multiply 14 1 by 6, 
half the Perpendicular, and the Pri is +8446. Feet, the 
Content. Or multiply 14.z by tz, the Product is 169.2 5 
ve pal een W the ſame . before. £17 BY 


en 8 9 3 uh YE 
141 Baſe _ _ *,, 241 Baſe. : 
6 Half Perpendiculax. | ANT 
. $4.6 Produr. 169-3 Jeon 
v .$15093-5 51 f el. | | 
"446 Hall . 
. ” H 4 2 
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Product: will be 60.96, as before: Or, it 1 5-4 the Baſe, be 
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hy B Scale a#d Compaſſes. | 
| Extend the Compaſſes from 16 n that Extent will 
reach the ſame Way from 12 to 84.6 Feet, the Content. 


N Ra 55 | 15:4 Baſe: 
„ 3.9 half perpen 
4 A, al * 1386 
c . NOS 3%. | 
3 Ta 2 b 
' 2 60.06 Product. | 
5 „ b 
A D T2 2 B N ; 
| _ K I 
- - 'F3.4 Baſe. ' — 77 Half Baſe. ] 
71 Perpend, -.. 7.8 Perpend. 5 
— - r 
11342 } 616 
1% 839 e 
120.13 60.06 Product. ; 
—— — — 
- 68.06 Half. 
* * 


| 5 n 

Let ABC (Fig, 3.) be an oblique angled Triangle given, 
whoſe-Baſe is 15.4, and the Perpendicular 727 1 x 5.4 be 
multiplied by 3.9, (half the Perpendicular) the Product will 


de 6.06 for the Area or ſuperſicial Content; Ot, if the 
Petpendicular 7.8 be multiplied into half the Baſe 5.7, the 


multiplied by the whole Perpendicular 7.8, - the Froduct will 
be 120.12, which is-the-double\Area; the Half thereof is 


60.06 Feet, as before. 
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n 3 DEXONSTAATION. 


| If AD J be dawn. else | BG; and PC parallel 
to AB; E ADC ſhall be equal to the given Trian- 
gl ABC. Hence the Parallelogram ABCD is double to the 
given Triangle; therefore halfthe Area * the Parallelogram - 
is the Arca of the Triangle, In Fg. 3. the Parallelogram 
ABEF is alſo double to the . 8 5 for the Tria 
ere 


ACE is equal to the Trig E e 

- equal to the Trian 14 1 e the Arca of 
lelogram is double to the Area of the given Tring 

Which was to be proved. = 


To find the Fog LY any pak 5 by having 
the three Sides given, without the Help * a Per- 


; n 
The R U L EF. 

6 444 the Mies Sides together, e VE this. rum 6 
" thenſubtra& each Side ſeverally from that half Sum: Which 
5 done, multiply that half Sum and the thret Differences con- 
50 ak out of the laſt Frgdutt extract the ſquare Root, 
de ee de the Area of the 5 
ill 
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" Example. LerABG be a Triangle; whole three Sides are 
as followeth, vi. AB 43-35 40 20. 5s andBC 31.4; the 
e n 8 


. 4 Th 
” 
7 — *7z 
* 
© — 
4 ” 
* . 
- * 
* 
, R . 
* 4 
k * 
* * 
* p a: 
# R HF * 5 , . b * 1 1 
= o p 
* 11 : . 
Tn 2 sides; 37.3 16.5 Differences. | 8 
1 ® £ 2 1. - : 
x. 20.5 27. g man 
* 4 * 
* = 4 d - . — . ik +» * 
#x4* L # # - b 
- 4 4. Sb. 41 2 +3 * ; | 8 
Sam 53.6 : N 1 
2 : ' % _ * . . 
2 x * 
— — —_ 
#. 
; | K 1 1 . * DB 7 1 : * 5 
* * , 
w N 194.7 gere 92 , * 
a 2 
v. 
, i j 
* ' 
* „ — 
0 , wo. I - 
» 4 9 * 8 
j * - 2 
„ "4 
— * * * 
8 8 * pe 
| ? T7 
: 7 8 
| . r 
1 1 17 9 2 1 
# « - 
* | 
- 5 ; " LS. 
- & 
| þ C3 
* as 
6 . | 
\ : 
„ 
- 42 
A - - 
7 - 2 8 — 
* C - 
L 
g 
"a. 
- : 
' - 7 4 
; # 
* - 
| : . | 
* 


"Menharm fort 2 


% A tent Ban Gen 
1 


& 


1. 5 


e 


28929 
** . , < N 
— af 13 A. : 


* 1+ 128 1 
3; e 9 £3 
” > EF . & * 
„ TOES: th | 
4 ”— - 
p ; 950 * 
= ; 
1284.5 Troduct. x" 
| 1.3 Difference. 
L — 
* * 
% I 
1 * 
» v # a 
* =". ” 
© * 
* N 
2 «2 „„ # \ 


4. 
ET 


* 


991 


58 


. 


, 


* 


ee 2 1. F YhehdlFburk, 


ANC * ” 15 


27 759. ,. 5 


$923)n8395 


17769 , 


pews +: 


«6% 
© 2946p» 


Y 


- Ls itn! n KI. bY 4 n 
* > 
. : 4 — - 929 7 
FLIES | — 
©, * ; LE” F 
- # : 49 
7 „ 1 


"_— 


. 


2755 


. . dt 15 — . 


4 


AI 4 aps cite 


9 918 11 8 
N 49 


2 
> 
* 


8 


. 4 9 
$4 * _ 4 $25 * v8 


* * 2 


* * 
12921 
van TO 


1991 £7 


deny” 8 . 


= 1 
pe % - 17 
„ MY - Y Une 


"pk e 


241 & 


Ar 
H. 1 is 


12 
” en | 
| of Ul 


4 


a. —_— 


5 Men wan 7 Saperies FaretT, 


> 4G wb wei „ SE. 


- rus 


Ne Fo 


In 8 I ay, if from the half Sum of the Sides 
5 bane ach ch parizeula: Side, and multiply the half Sum 

por Differences together continuall he ſquare Root 
8 ed tal bEthe Area ofthe he Trang 


— bg * 


_ bythe Lines Bl. a and Dl, bite the three Angles, 
which Lines will all meet in the Point I; 3 by which Lines the 
given Triangle is divided into three new Triangles, CBI, DC., 
— BDI; the Perpendiculars of which new Triangles ate the 
Lines AL, El and Ol, being all equal to one another, becauſe 

the Point 1 is the Center of the inſcribed Circle (by Euclid, 
Lib. 4. Prop. 4.) Wherefore to the Side BC join A equal to 
DE or DO; ſo ſhall BF be equal to N 


uu. =1BCFLBDT-ICD- exe nat 


| "Lad BA=BF—CD; for CamCo 1 ober there 
pbote GY Ar, and AC=-BE—BD,;, for BE --BA, and BD 


==CF; therefore BD -BA+ CP, and CE=BF —BC. 


Then make CK = ch; add av 7 the Perpendiculars FH, GH 
and KH, and extend BI to Hz becauſe the A es k 
MK are equal to two right Angles, (for the Angles F and K 


ae Log Ang) equal rf 4000 Kaul 1] 
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And the Angles ACO +410 are equal to two right Angles; 
therefore the FCKH. and AIOC are alike ; and 
the Triangles. CFH and AIC are alſo ſimilar. And the Ti- 
angles BAI and BFH are likewiſe ſimilar. EIFS | 

From this Explanation, I ſay, the Square of the Area of tze if 
given ger aun be BFqx IAg—BF-x BA x CA xCF. in k 
Words if y — 88 ; b 

The Square of BF (the half Sum of the Sides) multiplied - 


into the Square of IA (IF lo) will be equal to the ſaid W: 
half Sum multiplied into all the three Differences = _ 
For IA: BA:: FH: RE, and IA: CF :: AC: EH, becauſe the 1 


Triangles are ſimilar. By Eaclid, Lib. 6. Prep 4. | 
Whetefore multiplying the Tmaremes and Means in both, 

it will be IAg x BE x FH =BA x CA'»CEx FH); bat FH be- 

ing on both Sides of Une aro: it may be"rejeſted ; and 

then multiply each Part by BE, it will de BEq x IAqu=BF x . 

BAxCAx CF. Which was ta be demonſtrated. + 


S$0SD00S0S962900000088 
VI. Of TRAPEZIUM. 
| 4. * 770 12 | 11 > : ) | 3 | 5 
es, Trapezium is a Figure having four unequal Sides and - 
the * Angles de ee e 
tent thereof, this is 2 „ 
aſe ir 
2 e RULE. 


„ * 3 ey * my + 
Lad the two Perpendiculars together; and take half he 
Sim, and multiply that half Sum zs oe. or multi 
ly the whole Sum by half the Diagonal, de Product i the 
re- tea. Or you 07 hd the Aressef the two Triangles A800 
* ‚ Canoe tat aſd cnboue agents = 
F 
Or, 1afly, multiply the whole Diagonal by the qum of the 
I. 7opctdiculars, and take haf the Frodugt for the Arca of 


py 


the Trapezium, 


n GS $4 


— — 


82 e 2 — Pa If. 


EI; 7 4 


: BF=30:1 8 
DE=24.5" 


+ «RE N 
7 0 Half 27.3 | 
AC==80.5 
1 1365 | 
* | 2184 F - ] 
7 Are'2197.65 | EM 
| LetABEDbes) n the Di Li 
10. 5, and the h reer 30. , and t 3 A 
. theſe to added together the Sum is 54.6, the ad 
is 27. 3, which multiplied by the Diagonal $0.5, the W 
oduct is 775 2 which is 1 241 by JN a 4 
of 40.35, "Diagonal, m ie $4.6, th 
whole Sum of the Perpendiculars, op 18 "mm 45 th 
e 28% 1 <4 ole 941 tot yr in — 
. 91 er nnn Pes 65 al; ESA 
| N | 8 l e a th 
1 1 
h * 
A p 7 ' 5 


» > 


—— 


Gap: 4 0 7 — 83 2 . 


1 * 
- = » 


— 


» Scale and — y 
Extend RF IHR 8 10 84.63 ae wliceth 
from 80.3 irre n. | | 


"DEMONSTAATION. 


© 
— 


This Fi ABCD, is compo ſed of two 8 
the Triangle ABC, ig half the — AGHC: 1 
the Triangle ACD is equal to half the Farallelogram A n. 
as was ptoved g v. Wherefore the Trapezium ABED 1s 
equal to half the Parallelogram GHIK To find the Azea 
Hi=BFS+PE, therefore 4 HIxXAC (=KI=GH)= 


ee F 


282 Ei 2 t TH: nl 
vn. Of Hasena Froumts. 


__ , and 


& may be divided into as many there 


2.5 


Wy 12 es, two. To find the Area of ſuch Fi 
they muſt be divi ed into Trapeziu m and Tri 
Lines drawn from one Angle to another, and ſo find tha. 
Areas of the Trapeziums and Tri ſeverally, and ten 


9 Areas together, ſo will you have tihẽ Area of the 
e 


Let ABCDEFG de an irregular Figure given to be mes- 
ge firſt, draw the Lines AC and GD, and divide 
the given Figure i into two Trapeziums, ACGD GDEF, 


. TOI ADDS of all which 1 find the Areas ſeye- 


"Fit, I multiply the Baſe AC half the Perpendicular, and 
ke Frodudt is 43.6 the Arca of the Triangle ABC. 


| 5 Then 
1 ; 


AREGULAR n | 
Sides and Angles unequal. All ſuch 


> ; 
«#4 a 
2 
= % 
> , 
p \ 
. 
7 


F ad 


©. 


— 
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Then, for the Trapezium, ACGD, the two Perpendiculars 
11 and 6.6, added together make x 7.6 ; the half thereof is 


8.8, multiplied by 29, the Diagonal, the Product is 255.2, 
_ ©. the Area of that Trapezium, I 
And for the Trapezium GDEF, the two Perpendicular, 
x1.2 and 6, added together make 17.8, the half thereof is 
-£6, which multiplic by 30. 5, the Diagonal, the Product n 
"2612.3, the Area thereof. All theſe Areas added together 
_— $67.1, and ſo much is the Arca of the whole irregular 


FT & — % — " - 


£ a = 
a 
yu 
” * 4 
. 4 * " 
* * 
6 GRE 
9 * © 
. * 2 * o 
- , . 
4 * 9 w , a : - 
* 9 — o - 
" - P = 


— — 


45.6 4 <a of ABC. 


- 1 l * 


* 
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s ry * "pw >” $SS £4; 
; * Treradalen 1 8.6 - yp 
T * a ”. 3 —— oY we 4 

WE: * 25 N 1830 Wy 
, % H 0951 2440-05-07 
: 8.5 Half Sum, ————— | TRE 
8 WP IE - 262.30 Area of GDEF. 
- . 905 1 255.3, Area of ACGD, 
_ \ - 49-6 Area ot ABC, 

| ns — 


m 


567.1 Sum of the Areas. 


The Figure bein com oſed of Triangles and Trapeziums 
and choſe Fi ures being Efbcientiy demonſtrated in the fifth 
and ſixth Sections aforegoing, it will be needleſs to mention 
any Thing of the Demonſtration thereof in this Place. 


SOOT c x c. c cn k cr SDSS drehe 


6 VIII, of RecuULlak PoLYcoNs. 


Egular Polygons are all ſuch Figures as have more than 
ur Sides, all the Sides and Angles thereof being e- 


qual Polygons, are denominated from the Num 
of their Sides and Angles. _ | 


s b Ay Bw 
s | Pentagon.” 
6 Ho _\ Hexagon: *- 
| 717 ; _ JHeptagon, 
If the Figure J Equal sides and Apgles, Octagon. 
conſiſts of 9 it is called a RegKar Enncagon. 
„„ TLETIT ff 
et Endecagon. | 
"IS; » Dodecagon. 


To find the Axeaor ſuperficial Content of any Regular Po- 
Iygon, this is WT * Nm . 


- 


' , » | x 
hg OY 1. 
1 1 4 0 6 
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A 


The RULE. 23 


Multiply the whole Perimeter, or Sum ot the Sides; by hai 
the Perpendicular, let fall from the Center to the Middle of 
one of the Sides; or Ge Pda half Perimeter by the whols 

| > „ and the Product is the Arca. 


; 3 | 5 | 
1 | 
43.8 Half Sum of the 5 ides. an. 
14.64 The Perpendicula 
43.8 Half Sum. 14.6 
' | | , . 3 1 8 > 
n GG 8 ; 
* * 87.6 sum of the Sides. 
8036 6.32 n 
a — — 

. Ares. a 1751 
eee 
* $256 

— —— 


553.632 Ares. 
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Let HIKLMN be a regular Hexagon, each Side thereof be- 


in 14.6, the Sum of all the Sides is 37.6, the half Sum cherte · 
of is 43.8, which multiplied by the Perpendicular GS 12.64, 


the Product is 553.63: Or if $7.6, the whole Sum of the 


Sides, be multiplied by half the Perpendiculat 6 32, the 


product is 553-632, the fame as before; which is the Arca | 


„ 


of the given Hexagon. 

| B/ Scale and Compaſſes, 

Extend the Compaſſes. from 1 to 14.6, that Extent will 
reach from 43.8, the ſame way to 553.63: Ot extend from 
to 12.6, thatExtent will reach from 87.6 to 553.63, | 


N 


- DEMONSTRATION. 


Every regular Polygon is equal to the Parallelogram, or 
long Square, whoſe Length is equal to half the Sum ot the 
Sides, and Bread:h equal to the Perpendicular of the Polygon, 
as appears by the foregoing Fi * or the Hexagon HIKLMN 
is made up of fix equilatera | 
gram OA is alſo compoſed of fix equal and equilateral 
Triangles, that is, five whole ones, and two half ones; there- 
fore the Parallelogram is equal to rhe Hexagon. 7 


A Tarn for the more ready finding the 1 of a 


Triangles: And the Parallelo- 


r 
. DI » — Me 1 


Polygon.” 
-4 Number Names. | Multipliers. 
| PALE bo Trigon 433013 — 
5 o Tetragon - 1.000000 
8 5 Pentagon 1.110477 
6 Hexagon J 2.598076 
. 77 Heptagon - | 3.633959 
5 Octagon 4.818427 4 
- 9 I Enneagon 6.181327 
10 Decagon 7.694109 
11 | Endecagon - | 8.514250 
by” Dodecagon 9.330125 
* Multiply 


— 


XS. 


W.-M Ei —— ITY CY 7M 1 — 
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Multiply the Square of the Side by the tabular Number“ 
and the Produd is the Area of the Po on. | 


Ui un fing theſe tabular Numbers. 


Theſe Numbers are 
by Trigonometry, thus : Find 
the Angle at the Center of 
the Polygon, by dividing 360 
Degrees by the Number of 
Sides of the Polygon. 


* 
| 
- O 
| 
| 
2 


Trae. Sie 
Side of the K, 
nexed be 1, and the Area be 


required. - 


| I, Divide 360 by 12, (the 

42 B | Number of Sides) the — 

5 tk tient is 30 Degrees for the 

 AnglgACB,; the half thereof is 15, the Angle DCB, whoſe 

N mngm: to go Degrees is 75 Degrees, the Angle CBD: 
Then ſayyy n 


* 
P e. 


— 


As s. DCB 15 Degrees, ------ C. Ar. 6 t7;%,õ,§ 

To. 5, the half Side DB Log. 1.698970 

So is s. CBD 75 Degrees, .- 5.984944 
* - N — c—a— — 


To the Perpendicular CD 1. 866025 0.270918 


Then 1.866025 multiplied by. , (the half Side) the Product 
is 9.330135, the Arca of the Dodecagon required. | 


U 


% 


— 
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3 


* 


9 IX. 07 4 2 IR CL FE. | 2 


Circle is a plain Figure, contained under one Line, 
which is called a Circumference; unto which all 
4 Lines, drawn from a point in the Middle of the Fi- 
gure, called the Center, and falling upon the Citcumference 
thereof, are all equal the one to the other. The Cirele con- 


tains more Space than any plain Figure of equal Compaſs. 


'- Problemt. Having the Diameter and Circumference, to 


ay V. :RULE.-. 
12 . - 1 $1.4} C 
r 


Every Circle is equal to a Parallelogram, whoſe Length is 
equal to half the Circumfetence, and the Breadth equal to 
kalf the Diameter: therefore multiply halt the Circumterence 
by half the Diameter, and the Product is the Arca ofthe Circle. 


* 


5.5 HalfCircumference „ „ 
113 Half Diametet, N ſer £846.77 7 
10665 
355 
355 


— — 


Thus, if the Diameter of 
a Circle (that is, the Line 
drawn croſs the Circle tro? „ 
the Center) be 22. c, and if — +, 
the Circumference, be 7 %/%/n᷑ Ü]hn f et 1 
the half of 73 13.35.5, and the half of 2.6 is 1 f. 3 which 
multiplied together, the ProduR is 491.15, Which is the A. 
rea of the Cucle, + F I» 


O \ 


+» N * g 
@ . K * * { ? 7 
= . * =» — 4 . , 0 
A - 2 = 0s 
a * 
- 
Wy 1 3 DENON 
. P ” 1 
- U 
* 


— 


BB by the 24th, 25th, 26th an 
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- Ia 


- -DEMONSTRATION. 


Every Circle may be conccived to be a Polygon of an ini. 
nite Number of Sides, and the Semidiameter muſt be equal to 
the Perpendicular of ſuch a Polygon, and the Circumference 


of the Circle equal to the Per . ot the Ae therefore 


half the Circumference, multiplied by the Diameter, 
gives the Area, as aforeſaid. 8 


Or. (with F. Iynat. Gaſton, Pardies) * Every Cirele is equal 


. to a Rectangle · Triangle, one of whoſe Legs is the Radius, 
* and the other aright Line equal to the Circumference of 
* the Circle: Far ſuch a Triangle will be greater than any 
«© Polygon inſcribed, and leſs than any Polygon circumſcrib- 

4 8 Articles of the 
fourth Book of his Elements of Geometry) and therefore 


muſt be equal to the Circle. 


« For ({ays he) ſhould it be greater than the Circle, bethe 
** Exceſs as little as it will, a Polygon may be circumſcribed, 
* whoſe Difference, from the Circle, ſhall be yer leſs than 


t the Difference between that Circle and the Rectangle Tti- 


angle; and that that Polygon will be leſs than the Triangle 
is abſurd: and if it be raid har this reQangled Tiiangle is les 
than the Circle, an inſcribed Polygon may be made which 
* ſhall be greater than that Triangle; which is impoſſible. 


1 This cannot but be admitted as a Principle, That if two 


& dererminate Quantities; A and B, ate ſuch, that if every 
i imaginable Quantity, which is greater or leſs chan A, is 
* .alſo greater or leſs than B, theſe two Quantities A and B 
* muſt be equal. ES 4 | g 
And this Principle being granted, which is in a manner 
ce ſelt evident, it may directly be proved, that the Triangle 
before mentioned) is equal to the Circle ; becauſe ever) 
*© imaginable inſcribed Figure, which is leſs than the Circle, 
is alſo leſs than the Triangle: and every cireumſerib d Figure 
« greater than the Circle, is alſo greater than the Triangle. 


Probi 2. Having the Diameter of a Circle, to find the 
Circumfes F 


ence. 
As 


8 00 -» 


— | j | . « 
i — * 
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As 7 to 22, ſo is the Diameter to the Circumference. 


Or, as 113 to 355, ſo is the Diameter to the Circumference. 


Or, as 1 to 3.141593» ſo is the Diameter to the Circumte · 
rence. 


Let the Diameter (as in the former Circle) be 24.6, this 


multiplied by 22, and the Product is 497.2 ; which divided 
by 7, gives 7 1-028 for the Circumferęence. Or (by theſecond 
Proportion) if 22.6 be multiplied by 355, the Product will be 
80233 this divided by 113, the Quotient is 71, the Circum- 
ference. Or (by the third Proportion) if 22.6 be multiplied 
into 3:141593, the Product is 71.0000018, the Citcumfe- 
rence; which two laſt Proportions ate the moſt exact. 


„ *- 2 22.6 
e 1). 2406 bee | 
1 e 
113)80 23.0071 
3.141593 3 
32.6 — 

2 — ——— . ; 
19849552 5 
6283186 — 

| 6183186 N 

71. 000018 
By Scale a Compaſſes. 


Extend the Compaſſes from 7 to 22, or from 113 to 386. ür 
from 1 to 3.14159 3 that Extent will reach from 22:6 1077; 


The Proportion of the Diameter of a Circle ,to the Circum- | 


ence, was never yet exactly found, notwithſtanding m 
eminent learned Men have laboured very far thereinz amon 
which, the excellent Van Cain hath hitherto out done all, in 


his having calculated theſaid Propoxtion to 36 Places of Deci- 


mals, which are engraven upon his Tomb-ſtone in St. Peter's 
Church in Zeyden; which Numbers are theſe, x 


* 


F 


—* 


the Produtt is 497; this diy 


% 


— — Ad. are n—_ 4 —_ — 
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Diameter. 


1.00000.00000,00000,00000,00000,00000,00000 
Circumference. 


3.14159,26535-$9793.23846,26433-83179.50288. 


* Of which large Number theſe fix Places, 3.141 7 9, anſwer- 
ing to the Diameter 1.00000, may be ſufficient ; of the three 


Proportions, as7 to 22, 113 to 355, and 1 to 3.14159, I lhall 
leave my Reader to uſe which of them he pleaſes, but ſhall 
commend the laſt two as moſt exact, tho? the firſt be moſt in 
Vle; but in the following Work I ſhall uſe ſometimes one of 
them, and ſometimes another, but for the moſt part that of 
Van Culen, as being moſt exact. . 


Problem 3. Having the Circumference of a Circle to find. 
the Diameter. % | . a 


As 1 is to. 318 309, ſo is the Circumference to the Dia- 
Meter. | N ; : | 

Or, as 355 to r ſo is the Circumfetence to the Diameter, 
Or, as 22 to 7, ſo is the Circumfetence to the Diameter. 


Let the Circumference be 71, (as in the former Circle) if 
.318309 be multiplied by 71 (as by the fitſt Proportion) the 
Product will be 23.599939 for the Diameter. Or, by the 
ſecond Proportion, 113 multiplied by 71, the Product is 
$023 ; which divided by 355, the Quotient will be 22.6 the 
Diameter. Or, by the third 8 71 multiplied by 7. 

ided by 28, the Quotient 5 


* 


42.5999, the Diameter, 


*% 


Ae 


z09 


rn 
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— Abd opal 


131630 | > $4K-. . yt - 
78-77 DR Dt IE +, ITY 
3tv$z09' -,113' $2)497(21.59 
2228163 Nie 1 
2 x — — . — 
22.599939 333) 8023 (22.6 57 
N 710 44 
523 8 136 
Jie. 110 
| 130 ö 9 
2130% > ng 
| 2 
Thus, 1 Lg the firſt Proportions, the Diameter is 24.6; 
but by the laſt it falls ſomething ſhort. | UB Wo 
By Seale and Compaſſes. * + 


Extend the Compaſſes from 3.14159 to t, that Extent will 
h from t to 22.6, which is the Diameter ſought, 
r you may extend from x to3t8.309, 
Or from 22 to 7. TER | 
Or from 355 to 113; the fame will reich from 71 to 22.6 
as before. n . 
NOTE, That if the Circumference be 1, the Diameter will 
be .31$309. , * ; 


Problem 4. Having the Diameter of a Circle, to find the Area. 


All Circles ate in Proportion one to another, as are the 
Squares of their Diameters, (by Enclid, 12. 2) Now the Area 
of a Circle, whoſe Diameter is 1, will be.7 85.398, according 
to Van Calen's Proportion, before mentioned; but for Practice 
7854 will be ſufficient : Therefore, 


As I (the Square of the Diameter 1) ist0.9854, ſois 510.76 
(the Square of 22.6), the Diameter of the given Circle) to 
491.51, (the Arca of the given Circle) But, | : 

| | According 


* - 


* 


— 
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— 


A to Metins WF 
: A4485:0357 520, 76 2401. 15, the ſame as before, | 


But, it you ule Arebimeders Proportion 


AS$S14:11:: 510.76: 40k. Ir; ; which Area is greater than 
by the two former N tho' in fall Cixeles this is 
near __ the Truth; 


See the working of all theſe. 


42.6 Diameter .of the former curle. 
* "SAC - 
— — 2 
1356 p 
[$88 -... 
452 | * 


— 2 


| $0076 The Square of ih diba. 


As MANCE ge. y 
7454 

hy ; | 
204304 

255380 

408608 

357532 

— 75 


701. 150904 The Ates 


— ̃— . 


Chap: t. W 7 Spores 75 % . 


_—_ Scale ard Compaſſes. 


The Extent Fane: to 22.6, being twice turned over from 
75 54 Will ene 401.15, the Arca. 


7 


112 « 4462133565 81056 
| | 355 


LY 


As 14:11 :: Cloe —-. 
N e 


—ů—— k — — 


1056136040. 


* 
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4a by 
. * 
— 


Problem 5. Haying the Circumference of a Cirele, to find 
the Ares - TT bog 


Becauſe the Diameters of Circles are proportional to the Cir- 
cumferences; that is, as the Diameter of one Circle is to its 
Circumference, fo is the Diameter of another Circle to its 
Circumference. Therefore the Areas of Gircles are to one 
another as So Squares of the Citcumferences. And if the 
Circumference of a Circle be r, the Area of that Circle will 
be .07958 ; then the Square of 1 is x, and the Square of 9; 
(the Circumference of the former Circle) is 3041. Therefore 


it will be 5. eng 
| $q Cir. Area $q. Circumf, - 
AS 1: 97958 :: 3041 
58041 
y 7958 1 
22 a 31832 * 
7 397900 
—— ; y ee : 
* 40 f. 1627 Area, | 
Or thus: 72 
As $8: 7:: 8 
4G 
83];523]400.98 Area. 
. 3 
870 * 
793 
355 789 
+ ; 704 
1424 — 76 BY 75 
2 | Area. 
Or, As 1440 :113 7 $041 401.15. x 


fad the Side of 2 


Problem 6. By having the Diane 
if 


, 0 
Square that is equal in Arca to that Cizcle, 


— 


„ 


I the Diamexer of a Circle be ir che Side of a Square equal | 
theteunto will be. 8363: Therefore, Ws 


As x 8663 11 32.6 (the Diameter) 


E 
3 e 21.6 8 

5 — N » 

0 53172 

je 17724 _ 

8 17734 - e 4 F 

* To 20.02813 The Side of the Squate Ac. 


Let the Diameter of the Circle EF or GH be 22.6 (as before) 
to find the Side of the Square AC, AD, &. If. 3862 bemul- 
tiplied by a 2. 6, the Product is 20.06 12, which is the Side f 
a Square, equal in Area to the Circle given; tor if 20.02 812 
be multiplied ſquare · wiſe, that is, by itſelf, it will produce 
401.1255997 344» Which is nearly equal to the Area found 
in the laſt Problems, DA 
e of a a K Tou 


Figure, regular or irregular. | 


a 
v 
' 
a , 
1 
py * 
- 
5 8 


— 
— 


eee ee 8 2 
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You may find the Side of the s 
the br: Rootontor the Are of the xiyen© 


401. I i(2000887395 Sid ofthe dons 
4 


| hn. 150 
8000 
—— * 
40048) 349600 271 
3 — . 320384 ny 
( PAY 5 — A -0& 0 
. EL 29216 
28034 
et. 
11886 
801 
— | 
335 * 
360 
— 
x 
81 gt 20 


N. B. By this Method of extracting the ſquare Root of 
the Area, you may findthe Side of a * to any plain 


Problem 7. By having the * to find the Side 
of the Square equal. 


H the Circumferenee of a Circle be r, the Side of the 
* * will be. 2821. Therefore, 


f As 12.482122 71 dorch 
Cs 4,9 05 
h 2821 
> 19747 


20.291 The Side of che Square; 


Problem 


3 | Tl 


t of 
lain 
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Problem 8. Having the Diameter, to find the Side of a 
Square wht which may be inſcribed in chat Circle. 
the Diameter- of a Circle be 1. eee 
inſcribed will be. 70% 1. Therefore, 


As : 7 rt: IJ 
AY 11.6 | 


— 
— 


42426 
14142 
14142 
— — 


To 15.98046 the Side EG luſtribed N 


Or, if you ſquare the Semidiameter, and double that 


quare, the ſquare Root of the doubled Square will be the 


of the Square inſcribed. For (by Euclid, t. 43.) the 
cher of the 15 00 EG is equal to * Sum of ws ; 


ACRE 
1 Semidhamener. | „ * dn, 


11.3 10 , 
339 
113 

> > hw e 


— — pol 


* 


125. 69 . of EO, which WER becauſe 


{EO==GO. 


— — — 


15 980 5.98 Root which is the side of the Squ. 
I > 2 , 


— — ; . 
250185 | * 
125 ; 
309) 30 
2781 5. 
Nenne 7 - 
3188)2 5700 | 
25504 , 
256 6 Problem 


1 
a 4 
4 

= 
= 
th 
4 
ö 

a 

| 


> * % * 2 : * { 
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K 


> 


. Problem 9. Having the Circumference to find the Side of a 
Square which may be inſcribed. A 


# 


| If theCircumference be i, the Side of the Square inſcribed 
Will be. 2251. Therefore, 


4 128161 1151 
3 
2251 
15757 
* y —ꝓʒE— — — 


r 5.9821 The Side of the Square EG. 


Becauſe thatin each of the four laſt Problems. viz. the 6th, 
Th. 8th, and gth, there is a Proportion laid down, it will 


— 
— — . — — — — 
* 


de caſy to work them with Scale and Compaſſes; for if you ] 
extend the Compaſſes from the firſt to the ſecond, that Extent Tea 
will reach from the third io the fourth. As in the laſt Problem, wy 
| where the Proportion is as 1 to.2251, ſo is71 to the Side of m 
1 the Square 15.9821. Here extend the Compaſſes from 1 to Lu 
„ +2251; that Extent will reach from 71 to 18.96; and ſo of the g 
| reſt. But the 5th muſt be wrought like the fourth, thus; ex U 
tend the Compaſſes from 1 to 7 x, that Extent turned over the 4 
ſame Way from.07958, will fall at the laſt upon 401.15. . 
j l * 3 * VS 4% of 
| Problem to. Having the Area, to find the Diameter. fe 


If the Area of a Circle be 1, the Square of the Diameter 
. thereof is 1.2732. Therefore 
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Area. Sq. Diam. Kess. 
As1: NN 22 401.15 510, „ $99 the Diam 


| 401.15 / + 
— . — 7 
63660 _ 7 
| $aJgs;. 2 0 * 
12732 — — 
4% 14 50⁰˙⁰½⁰ 
—— dl copes 8 * A | 2325 * 
510. 744 % %/chͥ —— 
| 4509044941 
40581 
45189043600 
406701 


229379 8 
By Scale and Compaſles. 
Extend the Compaſſes from 1 to 1.27 32/; that Extent will 


tween 1 and 510.7 4 into two equal Farts, and you'll find the 
middle Point at 22 6. Or you may divide the Space upon the 
Line of Numbers, between 491.55 and 78.54, into two e- 


the Diameter ſo 


Problem 11. Having the Area, to find the Elcumbirance. 


ence will be 12756637. Therefore, 

Ar. Sq. Circum. Area. .- Circumf. 

ASI: 12.586637 ::40115 z Root 
401.13 3 5 


er ' — 8 | — 4 on wha 
628312s _ I409) dogg © _... 
TS $0G37. 18681 _ 
1856637 ror 
$0265480  _ Mee, 5 ; 
— — i 121701 
50% ,%hn, r $ 
141989)2419245 
As 12779 
eee 1419989) t4138650/ 2 
e 1277/9 * 
© 5 0 r 8 * 


reach from4 or. 15 to 110. 74, &c. Then divide the Space be- 


ual Parts, and one of thoſe Parts will reach from 1 to 226, 


It the Area ot a Circle be t, the Square of the Citcumfer- 


K 3 . 0352549 - \ eB - 


Ae 


FHRA©AKL ATE.” 2.» 


— 
IF's Bt 


* 
2 ĩͤ r „ „„ 
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| © By Scale and Compaſſes. '' 


Divide the Space between 401. 15 and .o7958, upon the 
Line, into two equal Parts; one of thoſe Parts will reach 
3 71, the r ſou * | * 
r 12. Havi ea, to e Side of a 
eee Or OY 
If the Area of a Circle be x, the Area of a Square inſeti- 
bed within that Circle will be.6366. Thercfore, 


| AST: 401.15 2 6366 


— — 
2406 90 
2408 90 
120344 
440690 
. | 
255-372090(15.98 Root, which is the Side of the 
I PEE LS © [Square fought, 
ales ae $5 | The ſame Reaſon may be given for the 
| 9125 laſt Proportion that was 45 before for 
— : the Proportion of Oircles to the Squares of 


3090303 their Diameters and Circumferences ; for 

4701 not only the Squares of the Diameters and 

7 Circumferences are in Proportion to the 

| —” Cuclesthey belong to, but alſo all Figurc 

3188025620 juſcribedot circumſcribed have the Squares 

+ 25504 oftheir like r to the Circles 

— they are inſcribed in, or citcumſcr. bed a- 

11690 bout, and alſo to the Figures themſelves: 

Thhe Square of any Side of one Figure is to 

the Area of that Figure, as the Square of the like Side of ano- 

ther ſimilar Figure is to the Area thereof, as you may find pro- 

ved at large in Exclid, Starmiass Matheſis Enacleata, and othet 
Authots, but will be too large to inſert in this Place. 


Vz Scale and Compaſſes. 
Extend the Compaſſes from 1 to 40 f. 16, that Extent wil 
reach from . 6368 10 255-375 the Space between that 
and 1 i58t 75.98, the Side of the Square, + 2 


9 


FC. s 9 2 7 
ers 


— . 
* 


f TT] — — 


J* ' 


Problem 13. ii hi Side bot K Shank; to God the bis 
meter of the circumſcrihing Circle. 

If the Side of 2 Square be t, the Diameter of a Circle that 
will circumſcribe un Square will be I. 7142. Theretore, 


As 1: 14 118% 5 WO 


15.98 
— — 
113136 
117278 
7071s PR 
1414% _ 4 2 


we” r 1 
22.651616 The Diameter * 
By Scale and Compaſies. | 


Eaten the compaſſes from 1 to 1. 41425 mz that Extent 
will reach from 15. 9810 32.6, the Diameter ſought, 


Wb 4 Heving th Side of Square, rind the Div. 
meter of a Circle 

If the Side of a Lenore be r, the Diameter of a Circle equal 
thereunto will be 1.128. - Therefore... \ 


Side, Diam. Side of a Square. 
Wen 1: 1.188 2 20,0291 
K 1.128 
1602325 
400582 | « 
e 2004 b 
200291 
e — 
21.5 Diameter 


: By Scale and Compalles. 2 
Extegd the Compaſſes from 1 to 1.132 ; that Extent will 


teach from 20.0191 15 Side” of the S quate gives) to 12.6% 
hEDiamcie of the Circle bugbt. hong 


\ 
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Problem 15. Having the Side of a Square, to and the 
+ Circumference of the circumſeribing Circſe. 

If the Side o Go 4 wg i, the Circumference of a Circle 
hw ancompals the Square wilkbe 444 3- Therefore, 


Side Sq. Circum. side q. 
AS 1 4443 :: 15.98 
IS. 92 23 
35544 
| 39987 
11 21215 
5 17973 
=: + £1999914 The Chem. 
| | +: 
By Scale and Compaſſes, 


| , * the Compatics from 1 to 4.443, that Extent will 
| reach from 15.98 to yt, the Circumference. 

| Problem 16. Having the Side of a Square, to find the Cir- 
1 eumference of a Circle that will be equal thereunto, 
f che Side of the Square be 1, ee "gant 
id COON N hers Bll EG 545+ Then 


9 1 


0.02 4 $4573 8 | 
| b 3.545 N 
— * - 
1001485 
301164 
10014355 
, 60 


1 —̃ — 


71.631538 The Circum 
y Scale and Compaſſes. 
| Extend the Compaſſes from 1 to et that Extent will 


reach from 20.0251 to 71, the Circumfcrence ſought. 
i . > oak the foregoing Problems, where theDiameter and 


' Circumference is. 77 ate not exactly tie ſame 
as an * e che ger but are 
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ſometimes too little, as in the two laſt Problems, where the 
Anſwers in each ſhould be 7 t, the one being too much, and 
the other too little. The Reaſon of this is, the ſmall 
that happens to be in the Decimal Fractions, they being ſome + 
times too great, and ſometimes too little; yet Delt is ſo 
ſmall, chat it is needleſs to calculate them to more Exaneſs. _ 


* 
X. Of « SEMICIRCLE:!, 


\ 


Mo 


WY /a0 SAN a 


— 


'T © findthe Area of a Semicircle, thisis ; * 
. RULEZ. 


Multiply the fourth Part of the Circumference ofthe whole 
Circle (that.is, half the Arch-line) by the Semidiameter, the 
— 5 r FOE NL 


W LE I n iet alt 3 ts; 
Let ABC be a Semi- : E 
circle whole Diameter is 
23.6, and the half Cir- 
cumference, or Arch-line 
ACB, is 35.8, the half 
thereof is 1% 55 Which - 


= 


«1 

* 

24 16 I 
© Diamiter 


multiply by the Semidia- 34 4p: | 4 | 
metef 11.3, and the Pio- | Diamtt 22.6 4 
duct is 209.575, the Aren A r. YE 


of the Semicitcle. 


| 17.75 The half Arch-line. 
11.3 The Semidiameter. 


b — U 

ER |, . 157 
v4, een | 
e 2 4 0 SOME 


1200.57 s The Area of the Semicirde.--- 


* 
— 


— 


— - 4 By. 


— 
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8 Sal gn EE _— 
* Hurd the Set from 1 to 743 5 "that: Bacene will 


17.75 to $09, 575 the Area, 
* onl the Diameter of the — 9 > of a vou may. 
fay, by the Role of Three, 
As r isto. 3929, ſo g et gde ee ns e che Ares 


— 


By Scale and Com paſſes. 


Mts from 1 to the Diameter 22.6; that 
Extent Exrad the Com fm. 3927, will reach at the laſt to 


400.575. 


| 00000000000000090009 


2 of 4 QUADRANT: | 


Tf art. or fourth ar of a Ci 


De RULE. 


Multiply half * hich line of the S (chat i is, the 
eighth Part of the Circumferene of the whole Cirde) by che 
semidiameter, and the Product is the Arca of the Quadrant. 
Let ABC be a Quadrant, or fourth Part of a Cirele, whoſe 
Radius, or Semidiameter is-11. 3, aud 
the half Arch-line 8.87 5 : theſes mul- 
tiplied ether, the Product is 
200.28 the Arca, 
The — the Rnles ard Ways 
commonly given for finding the Area 
of a Semicircle and Quadtant; but, 
I think. it is as good Way to find 
the Area of the whole Circle, and 
then take half that Area for the Se- 
_ micircle; arid fourth Part 2 the 


— . 


* 


Fd 


- 


74 U ＋ — 2 
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Before 1 proceed (6 new botv to Bl the Area of he sert 


8 faCi IL ſhall ſh 7 
771 ofthe eb in lite both b neatly nd Loma 


75 1 the Length 67 the Axch-line Geemerrically, 


onc of cheſd Parts from B to C, and draw Line from C to 


e 


, the Log Sabo Arch ins . a 


M „de Chord half the 
\ Hatiply th Chor ubtract the Chord ot the whole Seg- 


tacat AB, and divide the REG: by 3, the 5 i gte | 
ſought. 


ens Ivy 
| a Bow 
> al by 2 
4 , 2 -» $0 
J 
* * D | . K 
* | 19.4 AC. 
* : » 7? I > 
—— — edt 9.3) | 5 
j 644 1 19 44 
: 3 55 
c 
Arch-lige 41.333 „een 


- Divide'the hond dme AB vue Wer equal Parts, and he 
— 22 eee ACS | 


ACor CB by & | 


1 8 8 1 ene 
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. 


"7H 332 "Fa. 2% 4 . Another. Way. * * 8 9328 F z 
© From the double Chord of half the Segacnr nent's Arth, fab 
tract the Chord of rhe Segment, one third Fart of the Differ- 
ence added to the double Chord of half the Segment's Arch, 
the Sum is the Arch line ofghe whole Segment. 
Thus, if AC 19.8 be doubled, it makes 35.6; from which 
it you ſubua& 34-4 the Remainder is 5:3, which divided by 
— 2 — Lo 335 this added to 39.6 — . 
x Segment) the Sum is 41.333. So if the Arch-1 
in. — ir would then Contain 61.33 
uch Parts as ihe Chord AB contains 34.4 of che like Parts. 


Theſe two Rules may very eaſily be proved out of the Ta- 
dle of natural Sipes: thus, 5 25 


Suppoſe (in the former Figure) the Arch ACB to contain 
120 Degrees, the natural Sine of viz. of 60 Degrees, is 
8B660z, which being doubled is x 73204, Which is the Chord 
of the whole 120 Deg. that is AB. Then, to find the Choid 
of the half Arch, viz. AC 60 Degrees, the halt of it zo Deg, 
the natural Sine theteof is go, which doubled makes 
00000 for the Chord AC; then, according to the firſt Rule, 
multiply r 00000 by 8, the Product is 8000004; from which 
fubiraR 17 3204 {theChordAB) and theRemainder is6267 $6, 
which divide by 3, the Quotient is 206333, which js the 
Length of the Arch-line ACB, according to the firſt Rule, 
Now let us examine how near this comes to the truc Quanti- 
ty of the Arch propoſed: If the Radius or Semidiameter of 
a Circle be 100000, (as it is in the Table of Sines) then the 
Circumference will be 628318; and becauſe 120 Degrees is 

the third Part of the Circle, rake the third Part of 638318, 
which is 2094.39, the true Quantity of the Arch Ac in 
ſach Parts as the Semidiameter contains 100000, and differs 
from that before found 597, which is a Thing inconſiderable 
in Practical Menſsration. The latter of the foregoing Rules 
agrees exactly with the former, and'therefore the Difference 
will be the fame as above; either of the Rulesgives the 
tity of the Arch line too little; and the greater the Arch the 

ater the Error. If you know the Degrees that are con- 
rained in the Segment's Arch, and would have the Arch-linc 
very exactly, you may reaſon thus by the Rale of Three ; 
At the Circle's Periphery in ees: is to its Periphery in 
equal Parts :: ſo is the Arch in Direc and decimal Parts : to 
the ame Arch in equal Parts; ee . 


— 0 > "I 


Ga 1. 2 —.—.— of — 159 a 
' Suppoſe the Circumference of 1 aud "my 5 


the Arch to contain 5 De 15 (che Decimal 
ma * oh , 1M * 145 * 3 * * / ; | 
7 . beg run beg | | c 4 — l 
8 H e 71 35 JS. 25 |: 47 2 
rp 3: 948.4. F , ry < 71 j* 
„ 826 l p 
TY . By Ad ? 1 * ö 
| $6]0)zr0[9.75(0.305 fer.  ' ; a 
43 47 2 3 | 
. . - , "** 
1 | „ | 
5 v5 $15 | 108 * | TO. 
gy | ＋ oF 
. 
80 the 52 re. x5 Minutes, will contain 10.305 of 
fuch Parts as the cumference contains 71. | 
Thus have I ſhewed ſeyeral 1 Waysof Ending the Meaſure of | 1 


the Curve. line of any Part of a Cincle y 9 1 
The nezt Thing I ſhall ſhew, is, * 4% | 


How to find the Diameter of « a iis, 5 SY the 
3 and "I 1095 1 . of , Arithweti- 
cally. | 


Becauſe the Chord AB cuts hs Diameter EC at right An- | 
ples, therefore the Semichord AD or DB is a mean properti- 
onal Line between the Parts of the Dp: CD and (DE; by 
Exclid, 6. 13,) Therefore, if yqu {quare the Semichord AN 
or DB, and divide that Square dy the verſed Sine CD, the 
8 will be the Part of the Diametet wanting; to which 


=> en Sing FD, rags the Sum is * 


» * - f *” 4 : 3 
* . s 1 * , P . - 22 - 
- þ 4 — 0 1 
in Is * Tam. 
*, * 0 2 . A 

to j FT * % ſ { i - | 4 ; * 1 "4 _ 3 N. - 1 & r 

L 1 « 92 bbs * _— * 
ole 8 


| 
1 
[1 
= 

| 


— 


© * 1 g . 
it. _—_— - ” n LES 1 ww , | FW * „„ * „ 4 r —— — * 
— — _ — — 
2 . "4 , = 
110 Menfuration of es. Part II 
it 5 . ' , 6 a — ans t — * — 
— ͤT . ²˙ W ⁰ẽůͥwũ GUEST W 93 — o — + «+ 
bas 2 be s 5 YN 2 © 1 1 # + * 1 I LH $43 £ ds 
18/42 44". - works + 425354 5211193 of (ai: 
; LES 293% : 
1171 +4 


I 
Az be a Seg- 


s 8 
bs | 1 b 
; 5 ' „ment given, 
* 12 wWhoſe Chord AB 
* 4 * * 2 * 15 36, and the ver- 
2 424 .\  ſedSigeCDs; half 
2 r 236 is 18, which 
* N 1 1 a £7 , .»% 
2 184 $;» an ; quared, makes 
2 IR $34; thin vided 
<. ets Wl in „ dy s, che Quotient 
We n / -B $43 to which 
LY ' „ _- adds, the sum is 
8 3 3 2 * 6, the Diameter 
4 , * of the Circle CE. 
* F -., . = a N 
4 I 2 | 
N Ind. om” I 85 — 
en 
a a cheChork | 
„ | Revo om 
l 4 144 5 7 i 7 { 5 
N * „eee 183 1990 4 
6)324 The Square of a9. 
4 Tho Part wanting DE. 
| 6 The verſed Sine CD add, 
Y de TheDiamererCE.” + 
* 1. L Deere 0 | 1 


or Semidiameters, which are ſuppoſed not to make 
one right Line, and Part of the Circumference; 


A Sector of a Circle is comprehended under two Radi. 
" whence a Sector may be either leſs or greater than a Semicir- 


- * 


/ 


05 


| 7 | | wg 5 ” 15 * 921 hp * 4 * „nen, 
XII. "Of a Ser of 'a CIRCLE. 


cle. To find the Arca or ſuperficial Content thereot, this . 


4B, 
wl 
a'f 


— tt 


Aan halt | hott; lins by the Sewidiamerr, andthe 
Product is the Area. 
Let ADB C be the Sector of a Cixde given, * whoſe Semidi- 


ameter AD o BD is 24.g, and tie. Arch-line , B (by the - 
if thereof, 
21.8, beidg 8 by 24. 5, (the ne) the Ro- 


firſt Rule, Page 107.) Ffind to be 5.6, the 
duct is $58.6, gs n 


f 4 * : 
: W 0 7 * * . 0 
ig . * 
N * HE. 4 — © 4 f 
I OW -L 
g | | 


* a” { p 


20-2 © N N. 


” x ERAS BY » Fa 3239622 * 


: D 
| : . % 
12 2815 Half Arch line. 
$ 24.5 nene 
1 2 —_—_ 12 72 N 7 hk — A 7 we wh, * * 
176 3 — 11 N * | 11 1 4 
39.3 Subtrahend. 912 | - 
8 hs 
rye. 4 80 AND 171.57 2 
3136.8 — WA“ 14 
5 $58. 60 The Area. 
* 456 an aii 2e * 
1 b 331 


e. Let 1 Seckor eater chan eSeaiiciie 
Semidiametet LO or NO is 20's, and Line hg equal to 

a ark Pajtof ihe Arch line Lb MN ar, the double waere- 
of Wet. equal ro bg Arch- line LY Mot Me N, or by the 
arithmeticaf Rule, Pale 10%, the fai arch is found to be 
423.333, which multiplied by 20.6, the Semidiameter makes 
$7 l Ps Am of ho befor. LMNO: _ | 


wt 


— Wa — 114 | 


% 
- 


1 „ „ 


— _— 


LY 


— — „» SE nn I" STEIN 
— of. — 4 
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L__— ——— — — — . ä6— 


2 © i — nn = © 2 4 vs, 4-7 $6 Fo 
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. | see the Following Wor, AY 
N Nets 2 my, - CIS) * 
«Lt 4 | 15 
1 | | 
th 
P. 
- A1 
bY 
ye! 
per 
the 
Thi 
— 8 c | Sed 
9¹ 17.0 Ci * $73.0598 Area 
21 . 333 Aich: line. 
toten 4 £ ; 
 09900905990000000009 
9 XIII. Of the Segment of a CIRCLE. 
75 segment of a Cizcle, } js a Part terminated bya right — 
A Line leſs than the Diametet, called a Chong and by 3603 
4 a part of the N bs 
og Ta find the Area ofthe Segme t of a Citche, y. you muſt 5 I 
And the Center of the whole Circle, and dra che two Se 4 
.ameters, thereby completing the Sector, as in the followin 5 Sg 
Figure, Then (by the laſt Section) find the Area of the who 
_ Sector CADBC, for then (by Sect. 5.) find the Area of the Tri- 
angle ABC, andſubtraa — Area of the Triangle out of tlie 
| ee . 
2 | 1 5 
* 


, EIS | Py * | 1 4 
— - 2828 rr — a — — 
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— ů — Cum : SIE 3» > 7 + <A 09-9 IgE — 72 popes \- > 


EAMIST 


8 


8 
| 
* 9.6 


4 
— — 1 


1 
* 


os 


3 
* 


Otherwiſe you may, without deſcribing the Figure, find” 
the Semidiameter of the Cirtle' by the Arithmencal Rule, 
Page 110, and by the Arithmetical Rule, Page toy find the 
Arch-line; then multiply half the Arch line by the Semidia- 
meter, fo have you the Arca of the Sector. Then ſubtra@ the 
ycerſed Sine from the Semidiameter, the Remainder is the per- 
pendicular of the Triangle; and multiply the half Chord by 
the Perpendicular, the Product is the Area of the Triangle. 
Then ſubtra@ the Area of the Triangle from the Area of the 
Sector, andthe Remainder is the Arca ot the Segment, 
N See the Wok. 


- 


17 ˙5 by TUBES 7 | 
17.5 ; | * 5 1 
175 2 
* — 5 7 
96)z06:25 (31.9 
— 9.6 add 
1982 —— * 1 
665 41.5 The Diameter of the Circle; 
20.75 The Semidiameter. 
99.6 DE Subtrahend. A. 
10 4 ; 21. — ASP 21 3 
. 11.15 Remains the Perpendicular EC, | 
L 3 | 11.1 
87 | 
/ 


A 


—_ , "Y *. * ood fits. 


"a 2 8 of Sete Part I. 


oo OY —_ 


* 


„ 9 * 


= 
4 
* 
* - 
19 
[| 
x 
| 
| 
"1 |} 
j : 
I | 1 
U 1 
4 1 i 
U F 
ju * 
- 
* 
: 


| 
1 
. 
' 11 j 
—_ 
1 
' 
I 
x 
| 
'v 
F 
| 


3 FO 11.15 The Perpendicular EC. 
Et „„ MOTO BEER. 
*. c 2 - 
368 | 1 
* „eg hes 6 8 * . 
"IND +, % * . Ex * 


1560 25 The Areaofthe Triangle, 


= 306.2 25 The Square of AE. 
52.76 N War ee Sine. 


— 


398.41 Sum. , 


„ nota 17 


we Square Root thereof is 19. 96 the ale | 11. 


* 


4 f 1 8 ” | 3. 
: 159.68 + Rs 
Subtr. 33 The Chord A3. 


$)134.68 
Alge The Arch line 
N * 

| "86.58 Half. 9 

20.73 mie 
; | —— - 
2 1 10390 
| h _ 14546 
4156 _ 


- 


— — 
' From431, 1850 Area ofthe che . 
subtract 193.125 Area of the Trigngle. 


Remains 236.060 Area of the Segment. 


a Let CMACBM be a Segment greater than a Semi. 

: REF rve the former Rules in all Reſpects, as in the laſt 
' Example, only inſtead of ſubtracting the Area of the Triangle 
out of the Area of the Sector, here you muſt add it theteunto, 


as may TROY appear by the ee kigute. 


11.3 


— — — 
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* 


II. S5 
0 
91. o 

20 <a 


3)7%* . 


34 Half Arch-lind 
11.64 Semidiam. 
_ 24 | 


* 


5 1 
17.19 CET ; 8 4656. 
11.64 72 "P&C. 2 2320 
5.53 Area of the Sector LACBL. 275.36 LM. 
| 10.335 Half the Baſe MA. on ; 
3.33 The Perpendicular LM. 
— a 
3075 _ 
85125 
3123 
56 6825 The Area of the Triangle ALM. 
379-36 The Area of the Sector add. 


” 


336.0425 The Area of the Segment ſought, | 


* 


D e eee ee eee SS Se 
( XIV:-'Of Comrouny Fun EB. 


1 IXED or und Figures, are ſuch as are compoſed 

of rectilineal and curvilineal Figures together. 

To find the Area of ſuch mixed Figures, you muſt 

& find the Area of the ſeveral Figures of which the whole com- 

le Found Figure is compoſed, and add all the Areas together, 
o, Wl andthe Sum will be the Arca ofthe whole compound Figure. 


. 5 2 2 16.1 


5 „ * 
— 3 6 —— —— — by ** a | | 
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8 : +. #8 716d \ add. | 
$3.5 sum. ; 
16.1 Half 
34 Diagonal. 
. gs 
433 
| . $47.4 Area of the 
| , | (Trapezium. 
10.236 Half the Arch- line AB. f . 
14.83 Semidiameter of the Arch AB, | © 
3 1 -OFGs 
81838 2 CS | A 
40944 | 
10236 ; 


15179988 Area of the Sector. From 


From 14.63 semidiameter. 
Subtract 3. Verſed Sine. 


Rem. 11.43 Perpen. ofthe Triangle. 22 : 
28 Half the Chord AB, Oy © zum 
; OO — Fa. | 1% - ; * 
8 8 | 7 
4573 HOT. art ay Ol. 2 a 
Te | 6 | | LO? 
108.0135 The Area of the Triangle fubreated. 26% 
151.7999 From the Arca of the Sector. ; ( 
437664 The Arca of the Segment AA. 
— ö 


15.75 
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7 Half the rer ine CO. 755 LY 
„ eee semidiameten. 212 Nen eien 
14 in. EIT 100% ni £14 * 4 71 1 1 
29 = Ls 22 - Ss. > 0 - 14 
4876 „t Mi 26. 
: 7314 9 F 95 G 
2432 
oe | ; 4 
251.6016 The Area of the Sector. 


From 20.64 TheSemidiameter. ge; 
Subtract N Verſed _—_ \ 


Remaind. er N * 


U © hk REES 1; — TIERED 

ow" | * . 

1714 . 1 5 | $.- 
1714 * 1 


subtr. 297.110 Area of the Tri 
From 251.602 The Area of 8 


— — 


Rem. 54.492. The Area of the Segment CeDC. * 
13.786 The Area of the Segment AaBA. 

| $47.4 The Area do the Har 193 

— — . 881 

um 645.678 The Area of the Whole, 


$32 7 


$0007S00269292962900 
F RV. Of an ELLIPSTS. 


* | it ax 
A N end or OVAL, is a Figure. bontded bya re. 


gulat Curve Line, returning into itſelf; but of its 


tro Diameters, cutting each other in the Center, 


one is lon ger than the other, in Which oy Ar «of 
Circle, To find the Area thereof, this a 
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COR Sy th RULE. 
SE St | 29.31 
| Malttip the 3 n mech te, and 
mip cha t roduct e this laſt Product Bs is the Area 


* * 
. a L 
* 
E 14 
' * 
"4 Y — 
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LA Fay 
n g . 5 1 * 


% 1417 
3 440 


33 
0 * 


1 ers ene | 


ty 
w 
N 4 
\ i * 
2 - 
- g an 9 
4 * 4 C1 13 19201 £ 
) : £0282 — r 


. ni + D a | a 
61.6 Thetranſverſe iam. pere * If you 
CIL 


44-4 TREOOTEg DAM. circumſcribe any Elly: 

a — T2271 4; Fo 25 * with aCucle,.and 

2464 uppoſe an infinite 
e 3 Number of Chord lines 
— 5 oP 246% 6 M's Fs +; 4 — —— 4:4 drawn thetein, all par 
* b rallel to the eee 
: | ter, as thole 10 
755 04 The Reftangle. * Figure, 

1 3 u $854 The Area of var. Gen ig w be 

e ee | AsDA theDiametet 
- 1094016 ol theCuccle is: tod 

83 1397620: 5 ö 1 the conjugate 7 U 
eee e LE ee | rexoftheB!tipf i 
' k314528 , ee, auy Chord in the 


— — Circle, : to bab, its re- 
2148.100416 rhe Aoſta Oval E Ordinate in 


5 3 . Fol 
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5259 1 2, ' 
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For, according to the Property of the Circle, * 


enn 


1 
it isl 1. | 
Andi 

, 


4 
et 
9 - 


it is 


. Conjeq. 5 4 
. 571 61: 


a8 Ta [7 Ba. 

by the Property of the Ellipfs. - 
ITC: NC C:: ann U. 
re: INC: Da: 32. | 
Ie. NC: BA: 2 
2TC: 2NC : : 2Ba:: * 
DA : Nu: : BB: 2 


* the Sam 0 an infinite Series of fuck Chunks 2s Bb 
do conitticutethe Area of the Circle. And the Sum of the like 
Series of theit reſpective vec" nga as bab, 2 ne ** 


Area of the Ellipfie, ©  -+ 0G, 
Therefore, As TS, 
to Nu: i Circle” Area 4 
: to- the Flip Atea. 
TITS: 
whence it 


But TS: Nm: : 
TS x Nn; 
follows, that, 


As JTS: Citde's 
be” :; fois TSA NG 


Area.. 


ſe 2 461 

10 784 22 Qu the: 
raduct 

of the tranſverſe and 
conjugate Diameter of 


Rectangle. or 


. 1 0 


any E/lipfis to its Arca, 
Hence it is eaſy to conceive, _ he —.— Root of the 


Product of the tranſverſe and Na Diameters;. will be 
the Diameter of a Circle equal io t 


e Ellipfis. 


Hence alſo all Segments of an Ellipfis, and its circumſcrib- 


ing Girele {whos Baſes are patallel to the conjugate: 


ter, ando 


Diame- 


the fame Height) are in Proportion one to a00- 


ther as their Baſes are; that is, 
As BaB: hab : : Area Segment BTB: Area Segm ent TI. 


Or, As TS: Ne:: Area SegmentiBTB : Arca'ScgmentdTh. 
The Area of every E/lipfis is a mean Proportional between 
theArees of i its are ribing and er Cirdes, 


PITT HEN > den, #, 
F x 3. 
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: 4 
EY TREE Sn To * 4 
* — K 
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. 7 & - R * 4.7 © 7 9 * ” # 9 
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4. * 


The Truth of thi 
may be caſil dedu- 
Pk eed rome la ; for 


_ — 


Ica. 
— SAN. 
222 TSx Nn:'£3 Nr. 
Therefore 'Ellipfic A- 
rea: inſcri Cir- 
clec's Area ;; ans 
* Ars n 
e. 1 en 70! 
- Then TS zs, and) Ne -—33 8:56, ME + 
Then 1296 K. 185481017. r 
And 338.566 4754 265.05, leſſer Circle s Area; 
Abd a6 x 184.4 = SG⁰αιT UN 52, 4156, which i is the 
Ares of the Elipfis3 then it will be, 
A878 eee 570. $4396; 265995084: 


That is; As th | gicar Circles Are is to the Area of 
deſk Chee 32 {oi thyArey of the raf to eee, of the 


r Circle. . 
hence it fpllows, that all Segments of 0 E189fis and 


ctibed Gircle (whoſe Baſes are parallel to the tranſyerſ 

Diem and haye the fame Height) are in Proportion one 
to another as the Area of the Ellipfis and Circle are. 

That is, As the Area of the Circle; is to the Area 7 the 

Ellipfis 1: ſo is the Segment Ne to the Segment BNB. 

| Or, Nn: TS Ares Segment bd: Ares Segment : BNB. 


| $0952030040050500080 | 
45 XVI. UE ARAB. | © 


ee is 2 . Figure, "made by "the 3)421 
* Seftion of e Cong, 0 e 5-conabnd bd at 
Kun | 

, Every 140. 
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Every Parabola i is two Thirds ot its circumſcribing Paial- 
— therefore to find the Arca thereof, this is A 


. The RULE. 


Multiply the "DTS or createſt Ordinate, by the perpe erpendicu- | 
lar Height, and multiply that Product Ai. and divide the laſt 


product by 3» the Quotient will be the Area of the Parabola, 
I ; OR 3 8 1 
98 5 xe * 
N 
8A | 
3 — 
1 +2, 4 tp 
| g & | 
N 
"0 
f 1 . 4 - 


GY [it 
2 | Parts, or into 8:16, & 6, N 
— 7 and thro” the Diviſions ' | f 
> 4337s draw Lines, ave f, ef, Sc. bi 
16125 parallel to the Axis EF. 1 
NEEDS OS” Suppoſe alſo EF to be 4. 1 
PR Then ſay, the parabo- 1 
an lick Space E4HF is to the + 
$5 Parallelogram EKFH as 
+ e 2 to 33 but to the Trian- 
5 94¹¹37 % le EFHas 4 to „ 
11 146.4583 The Area. 


; $375 


* 

N ö 
. 7 

U 


N - 
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5 3.75 The Ordinate GH. 


39.25 ThePerpendic, EF. 


/ 


Oe 7 8 


Demonſtration. Let FH, 


the Semi-ordinate, be di- 


vided into four equal 


For, 


122 Menſuration of Superficies. Part 11. 


For, firſt, ef, ef, gf. Sc. are in continual arithmetical 
Proportion from the Nature of plain Triangles. 


Secondly, fe: ge:: ge: he; but he in the Axis EY 9, and 
7 2 firſt Parallel ef it mutt be equal to 4 in the next efit muſt 
de equal to t in the third to , and ſo on, in a duplicate a- 
rithmetical Progreſſion. 3 e ze n 5 


For as *f (=4): toge(=1) :: ge (=1) toe (=3 ) 
And as the ſecond ef ( 4); to eg (= ):; fois (= ) 
to eh (=] O. And thus it will be if the Lines Ef, ff, e 
be again biſected, &c. ad infinitzxm, So that all the Indiviſibles 
of the trilinilear Space EKHhE will be in a duplicate arithme- 
' tical Erogreſſion increaſing: But the Sum of a Rank of ſuch 
Terms is ſubtriple io a Rank of as many equal to the greateſt 
(by Lemma 3) wherefore the whole trilinear Space ERH is 
to the Parallelogram as 1 to 3; and conſequently the remain-_ 
ing parabolick Space muſt be to it as 3 to 3, which was, Cc. 


— Rnd i * _ 


And fince the Triangle FER is to the Parallelogram as x 
to 2, it muſt be to the Parabola as 14 to 3, OL 48 3 to 45 
which was to be proved. 8 


Before I proceed to the Menſuration of ſolid Bodies, I will 
lay down ſuch Lemmas as will be neceſſary to facilitate the 
Demonſtration of all ſuch Solids. 8 


„ LEMMA L 


In anySeries of equal Numbers, (iepreſenting Linesor other 

ntities) as I, 1,1, 1, c. or 15 2, 2, 2, c. Ot 3, 3.3.3 G0. 

if one of the Terms be multiplied into the Number of Terms, 
the Product will be the Sum of all the Terms in the Series. 


LEMMA II. 


If a Series of Numbers, in arithmetical Progreſſion, begin 
with a Cypher, and the common Difference be 1, as o, 1, 1, 3, 
c. (repreſenting a Series of Lines or Roots beginning with 
2 Point) if the laſt Term be multiplied into the Number of 
Terms, the Product will be double the Sum of all the Series. 


That 


1524134 


— 


Chap. x. Menſuration of Superficies. 123 


That is, putting L= the laſt Term, N= the Number of 
Terms, and $ the Sum of all the Series, Then will NL = | 


18; conſequently, + NL =S, viz. one half of fo many times 


the greateſt Term as there areNumbers of Terms in the Series: 


4+4+4F1+4 20=NL. 


LEMMA III. 


Thus J— + 2+3+4_10 the Sum =. NL. 


If a series of Squares, whoſe Sides or Roots are in arith- 
metical Progreſſion, beginning with a Cypher, &c. be infi- 
nitely continued, the laſt Term being multiplied into the 
Number of Terms, will be triple to the Sum of all the Series, 
viz. NLL=3$S; or 4 NLL=S, r 


* 


That is, the Sum of ſuch a Series will be one Third of the 
laſt, or greateſt Term, ſo many times repeated as there are 
Numbers of Terms in their Series. 


Inſtances in ſquare Numbers | 


4+ 4++4 F=3TÞrt- 7 
: n. ; 
£9+9-r9+9 5 
| ; or 1+ 4+ eee eee 
16+16+16+16+16 Gb 123 


From theſe Inſtances it is evident, that as the Number of f 
Terms in the Series do increaſe, the Fraction ot Exceſs above 


one Third does decteaſe, the ſaid Exceſs always being 0 — | 
4 , 


Av 
which, if we ſuppoſe the Series te be infinitely continued, 


will quite vaniſh, and become nothing at all. 


— 


M 1 LEMMA 
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— 


LEMMA lv. 


— 


If a Series of Cubes, whoſe Roots are in arithmetical 
Progreſhon, beginning with a Cypher, &. (as above) be in- 
finitely continued, the Sum of all the Series will be one 
Fourth NLLL =S. iy 

/ That is, one Fourth of the laſt Term ſo many times re- 
| peared as there are Numbers of Terms. JN 


 Taftances in Cube Numbers. 
If o, 1. i, 3» 4 $» Sc. be the Room of the Cubes, 2 


Z Se te. 
een 12 Ert 
-264+F64+564+64+64 77 
3  - OF 1+ 8+ 27+ 644125 __ Das 
7 eee 


5 


148 2, 28 


From theſe Examples it plainly appears, that asthe Number 

of Terms in the Serzes increaſes, the Fraction or Excels a- 

- bove ane Fourth decreaſes, the Exceſs being always 2 — 

Which, if we ſuppoſe the Series to be infinitely continued, 
will become infinitely ſmall, or nothing. | 


DEMMA V. 


It a Series of Biquadrats, whoſe Roots are, in atithmeti- 
cal Progreſſion, beginning with a Cypher, &c. as before, be 
infinitely continued, the Sum of all the Terms in ſuch a Series 
will be one Fifth NELLL. a 


The Truth of this may be manifeſt by the like Proceſs, as 


za the fore going Lemmas, and ſo on for higher Powers. 
| LEMMA 


— we 


LEMMA VL. 


— 


The Sum of an infinite Progreſſion, whole greateſt Term is 
a ſquare Nuinber, the others decreaſing by odd Numbers, viz. 
I, 3, 5, Oc. is in lubſeſquialtern Proportion of the Sum of 
the like Number of equal Terms, that is, as 2 to 3. 


ibi in uch er 
r 
$$ . 


Teig ian: ion 
eee, 


2 27 | | 
30T35T32tr27reotl ie +1 _Þ 
364+-36+364-36+-36+36 1 


: bi 

ee Lge Liz · ; | | | | 
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= ' 


From theſe Examples it plainly appears; that as the Number ; 
5 of Teꝝms in the * increaſes the Fraction or Exceſs above N 14 
J decreaſes; and if we ſupppoſe the Series to be infinitely | 

q continued, that Exceſs will quite vaniſh, and the Sum of te | 
iukinite Series will be 2 of ſo many equal to the greateſt. i 


8 N | | 
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— 


The Menſuration of SOLIDS. 


Sono Bodich are ſuch as do conſiſt of Length, Breadth, 
and Thicknels ; as Stone, Timber, Globes, Bullets, &c. 


#97 IDSSSSA064S$S0504D 


— —— = 
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(I. Of a CUBE. 


A CUBE is a "ſquare Solid, comprehended under fix 
- geometrical Squares, being in the Form of a Dye. To 
find the ſolid Content, this is 


—— 


The RULE. 


Multiply the Side of the Cube into itſelf, and that Product 
again by the Side, the laſt Product will be the Solidity, or 
ſolid Content of the Cube. 5 f 


q 0 | F 


WE”. TD Ce ͤà3k——ͤ—. j — — — 
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17.8 
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Ws 17.3 
* 17.5 
875 
1423 
173 
306.25 
17.8 
1363128. 
214375 
306 23 


* 


8338575 Solid Content of the Cube 


Suppoſe ABCDEEG a cubical Piece of Stone or Wood, each 


Side thereof being 17 Inches and an half; multiply 17.5 by 


14.5, and the Product is 306.25 3 which being multiplied by 


17.5, the laſt Product is 5359.375, Which is 5359 ſolid In 
and 375 Parts. To reduce the ſolid Inches to Feet, divide 
1748 (becauſe ſo many cubical Inches is a Foot) and the ſolid 


Feet inthe Cube will be 3, and 175 cubical Inches remain, 


By Scale and Compaſſes. 


Extend the Compaſſes from i to 1 7.5, that Extent turned o- 
yer twice from 17.5, will reach to 5359, the ſolid Content in 
Inches. Then extend the Compaſſes from 1728 to 1, that Ex- 


tent turned the ſame Way from 5359, will reach to 3. v Feet. 
DEMONSTRATION. 


If the Square ABCD be conceived to 
be moved down the Plain ADEF, always 
— arallel to itſelf, there will be 
generated, by fuch a Motion, a Solid hav- 
ing ſix Plains, the two oppoſite whereof 
will be equal and parallel to each other; 
whence tt is call'd a Parallelopipedon, or 
ſquare Priſm. And if the Plain ADEF be 
2 Square equal to the generating Plain 
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** 


ABCD, then will the generated Solid be a Cube. From hence 
ſuch Solids may be conceived to be conſtituted of an infinite 
Series of equal Squates, each equal to the SquarE ABCD, 
and AE or DF will be the Number of Terms. Therefore, if 
the Arca of ABCD be multiplied into the Number of Terms, 
AE the Product is the Sum of all the Series, (per Lemma J.) 
and conſequently the Solidity of theParallelopipedon orCube, 
Or, ifche Baſe ABCD, being divided into little ſquare Areas, 
be multiplied into the Height AE, divided by a like Meaſure 
for Length, after this Way you may conceive as many little 
Cubes to be generated in the whole Solid, as is the Number 
_ ofthe little Areas of theBaſe multiplied by the Number of Di- 
viſions the Side AE contains. Thus, if the Side of the Baſe AB 

be z, that multiplied into itſelf is 9, which is the Area of the 
ſquare Baſe ABCD; then, if AE be likewiſe z, multiply 3 by 
3, and the Product is 27; and ſo many little Cubes will this So- 
lid be cut into, it you conceive it to be cut as the Lines dixect. 


From this Demonſtration it is very plain, that if you mul - 
tiply the Area of the Baſe of any 8 don into its 
Length or Height, that Product will be the ſo 
ſuch a Solid. N 


e f t. cr nn 2664 . . 
9 1. Of « PARALLELOPIPEDON. 


ET ABCDEEFG be a Parallelopipedon, or ſquare Priſm, 
- repreſenting.a ſquare Piece of Timber or Stone, each 


Side of its ſquate Baſe ABCD being 41 Inches, and its 
Length AE 15 F EIS: | 


» - 


Tul, 


id Content of 


172 


e 


( | 
8 "4 * Fl C 


n 4 <a. LS 
3 h ; 


| Firſt, then, multiply 11 by 11, the product is 441, the Aren 


of the Baſe in Inches; which multiplied by 180, the Length 

in Inches, and the Product is 79380, the folid Content in In- 

ches. Divide the laſt Product by 1728, and the Quotient is 

45.9, that is, 45 ſolid Feet, and 9 Tenths of a Foot. Or thus, 

Multiply 441 by 15 Feet, and the Product is 661 5; divide this 

by 144, and the Quotient is 45.9, the ame as beſore. 
Or thus, by multiplying Feet and Inches. 


Multiply 1 Foot y Inches by 1 Foot 9 Inches, and the Pro- 


duct is 3 Feet, o Inches, 9 Parts; this multiplied again by 1 5 
Feet, gives 45 Feet, 11 Inches, 3 Parts, that is, 45 Feet, 


ee the Work of all theſ, F. IL 
n 447 | : 9 
A 1 9 
21 |, OOTY I 9 
42 441 TS 9 
— — — — — — 
441 144)6615(45-9 - 3 0 9 
| 190 — | 3 
35280 - 1350 45 © © 
—— | 54 1 a 3 9 
6911 * 45 11 3 
10260 ; 
2640 
— — 
16100 ö . 
15552 K 8 
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| By Scale and Compaſſes. : 

Extend the Compaſſes from 11 to 21, and that Extent will 


| reach to near 46 Foot, being twice turned over from 1; 
Foot; ſo the ſolid Content is almoſt 46 Foot, / 
ke 


101 


If the Baſe of the ſquaredSolid be not an exa& Square, but 
An form ofa reftangled Parallelograni, the Way of meaſuring 
of it is much the ſame; for, firſt you muſt find the Area of the 
Baſe, by multiplying the Breadth by the Depth, and then mul- 
_—T that Area by the Length of the Piece, as before; thus, 
| Ia Piece of Timber be 25 Inches broad, g Inches deep, and 
| | "#5 Feet long, how many ſolid Feet are contained therein ? 


re 4 
D * .9 - 

325 2 1 

1 28 o 9 
— 2c8— — m—n—_—_— 
1115 1 6 9 

—_—_— +. 8 
| $44) 562 5(39 25 © '@ "= 
n i2 6-6 ð0 

1305 o 6 3 
* 39 0 9 


7 
Anſwer. 39 Feet. 


V Scale ard Compaſſes. 


Pitſt, find a mean geometrical Proportional between the 1. 
Breadth and the Depth; which to do upon the Line of Num 4 : 


bers, you muſt divide the Space upon the Line, between the : 
Breadth and Depth, into two equal Parts ; that middle Point 953 
will be the mean Proportional ſought; thus the middle Point 
between 25 andy is at 153 lo is 15 a mean Proportienal be- 1054. 
tween g and 25; for, as 9: 15 :: 156: 253 fo a piece of 
Timber of 15 Inches ſquare, is equal to a Piece 25 Inches 
broad and 9 Inches deep. So then, it you extend the Com- 


aſſes from 14 to 15, that Extent turned twice over from 25 Firſ 
cet, the Length, will reach to 39 Feet, the Content. and hi 


$ III. 
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III. Of @ Triangular PRISM. 


Prifin is a Solid contained under ſeveral Plains, and 
ual, and parallel: The ſolid. 


having its Baſes alike, e 
ether triangulag or multan- 


Content of a Priſm (w 


lar) is found by multiplying the Area of the Baſe into the 
Length ot Height, and the Product is the ſolid Conteut. 


Let ABCDEEF be a triangular 
Priſm, each Side of the Bale bg- 


ing 1 5,6 Inches, the Perpendicu- : 
lar thereof Ca is 13.51 Inches, and 


the Lenth of the Solid 19.5 Feet. 


— 
Multiply the Perpendicular of 
the Triangle 13.51, by half the 


Side 7.8, and the Product is 
105.378, the Area of the Baſe; 
which multiply by the Length 
19.5,and the Product isa 54.871, 


which divide by 144, and the 


Quotient is 14.27 Ecet, fere, the 
ſolid Content. 


13.51 144)3954. 87 (14.27 


% 


7.8 144 
10804 (14 
9451 - 576 
105.378 ' te 
Ws. 288 
516890 : T1007 
948402 N oog 
185378 x 
2054.87 10 a "8 
By Scale and Compaſſes. 


Firſt, find a mean Proportional between the Perpendicular 
and half Side, (as before taught) by dividing theSpace upon the 
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Line, between 13.5r and 7.8, into two equal Parts; fo ſhatl 


ou find the middle Point between them to be atio. 26, which 
is the mean Proportional ſoyght: By this Means the trfangular 
solid is brought to aſquare one, each Side being 10,26 Inches. 
Then extend the Compaſſes from 12 to 10. 46, that Extent 
turn d twice downwards from t g.5Feet, the Length, will at laſt 


fall upon 14.27, which is 14 Feet and a little above a Quarter, 


Let ABCDEFGHIK repreſent a Priſm whoſe Baſe is a Hexa- 
gon, each Side thereof being 16 Inches, and the Perpendicular, 


trem the Center of the Baſe to the Middle of one of the Sides 


b) is 13.84 Inches, and the Length of the Priſm is 15 Feet 
8 } lach 8 | the ſolid Content is required. . 
3: a0: Multiply half the Sum of the 
— Sides 48 by 3 84, and the Pro- 
duct is 66. 32, the Area of the 
hexagonal Baſe, (by 5 8. p. 86.) 
which multiply by 1 5 Feet, the 
Length, the Product is 9964-3, 
which divided by 144, the Quo- 
tient will be 65. 2 Feet, the ſolid 
Content required, 
1 . 


K = 
RN. — 
> [ w © 
wo K {| > 
— 0 — 


Area of Baſe. 


144)9964.80(6g.z 
364 | 


1 22 p - 
V. 
> FS N Aa,” i * = * - 
> = , 


to 69.4 Feet, the Content. | 


_ 96, andthe Length t Feet, that is, 180 Inches, which multi- 


Chap. a. Menſuration of Solids. 133-  - | 
"I? By Scale and Compa ſſes. 0 i 2+" 


Firſt, find a mean Proportional between the Perpendicular {|} 
and halt the Sum of the Sides, that is, divide the Space be- 
tween, 13. 84 and 48, and the middle Point will be 34 Þ 
then extend the Compaſſes from 12 to 35,7 7, that Extent will 
reach (being twice turned over) from 15 Feet, the Length, 


To find the ſuperficial Content of any of the foremention d 
Solids, you muſt take the Girt of the Piece, and multiply by 
the Length and to that Froduct add the twWo Areas of the Baſes, 
the Sum will be the whole ſuperficial Content. Example ofthe 
Hexagonal Prifm laſt meation'd; The Sum of the Sides being 


plied by 96, the Product is 15 280ſquare Inches, to which add 
twice 664.35, the Arcas of the two Baſes, and the Sum is 
13698,64, the Arca ofthe Whole, which is r3 9.34 feet. 


"180  144)18608:64(129.22 
96 — 
ar „ 410 1 1 1 
100 9 1328 it ; - 7 (3% 
ee EIOLNS | 44S + re. 
eee 
8 664.32 4 96 n 
8677 7 8 COILS. 


| Ay Scale and Compaſſes. | 
Extend the Compaſſes from 144 to 180, that Extent will 
reach from 96 to 120 Feet: Then, to find the Area ofthe Baſe, - 
extend the Compaſſes from 144 to 13:34, that Extent will * 
reach from 48 to 4.6 Feet; add 120 Fest, agd twiee 346 Feet, 
and it makes 129. 2 Feet, the ſuperſicial Content, as 2 
The Demonſtration of thofe laſt Solids will be the ſame as 
in the firſt Section: for as in that, ſo in theſe, the Area of < 
the Baſe 1s multiplied into the Length-to find the Content. 
and the fame Reaſon is given for one as fat the other, 


N — rene 


a I % 3 — 7 > SA 
XY) T%Y . 4 — * 
ee i : eee 


(IV. Of a PY R AMD: was 

amid is a ſolid Fi who ſe is a Pol and © © 

meeting to one oint. Toft . 1 
cearthereof,thisis . r 


. . 8 $"< ; 12 1 4 | 16. *% . 
The Faperficial Content of the wholeSolidis 129.22 Feet. 
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. N. 
2 Nultiply the Area of the 
| + _ Baſe by a thirdPartof the 
Altitude, or Length, and 
2 | the Product is the ſolid 
I © Contentof the Pyramid. 
li Let ABD be a fquare Py- 
BY CB bs ramid, each Side Ne 
2 [I \ . Baſe being 18. Inches, and 
„ the Perpendicular Height 
Toy CD is 15 Feet: Multiply 
* 18.5 by 18.5, andthe Pro- 
g duct is 342.25, the Area of 
SF the Baſe in Taches; which 
- # -  » multiplicd hy 3, a.third 
8 oj, 5; — of the Height, and the 
2 Nioduct is 171.253 this 
> qd divided by 144, the Quo- 4 
: tient is 13.88 Feet, the ſo- 
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=; Scale axd Compaſs, 3 


Extend the Compaſſes from 1 to ts. 5 Inches, HATES 
turned twice over from 5 Feet (a third Pact of the Height 
WESTERN nnn 


ge the ſuperficial Content.. PTR 


| Malt y the Nant Height (or perpendicular of one of the 
Trian 5 by half the Periphery of the Baſe 37, and the Pro- 
duct is 6668.88, which divided by 144, he Quotient is 
46.31 Feet, the ſuperficial Content of all hut the Baſe; then 
to that add 2.3 8 Feet, the Baſe, r makes 48.69 Feet, * 
whole fuperticial Content. 


180.24 The flantHeight 4D. 8 9 8 
| n 99 
126168 <> ; 5 . =. 


4407 7 1 „ — * . 
r \ $43 oO 
1 00070 77105 „) 
| 576 273898 } „ 
— 3 1105 5 8 * | 
908 48.69 The whole Conte 115% 
$64_ 


. a WY wa tht | ö had 


— 


1686 Weng 


25 Scale and Compalis. 


Extend the Compaſſes from 144 to 180.24 en : 
reach from 37 to 46.3 f Feet, the Arca of the four Triangles; 
and extend the Compaſſes from 144 to 18,5 (one Side of the 

y | Baſe) that Extent will reach from 18 5 an, 2.38 fert; which 
added to een the Sum 8 48. 5 the w__ 0. 


7 7 q j 
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* 


- - * DEMONSTRATIQN. | _. 
Every Pyramid is a third Part of the Priſm, that hath the 
ſame Baſe and Hei ht, (by Zac id, 14. 7.) 2 4 
| _ © Thatis, the ſolid Content of the Pyramid ABD (in the laſt 
Figure) is one third Part of its circumſcribing Priſm ABEF. 
For every Pyramid that hath a ſquare Baſe (ſuch as A«Bb in 
the laſt Figure) is conſtituted of an infinite Series of Squares, 
whoſe Sides or Roots are continually increaſing in arithmetical 
2 beginning at the Vertex or Point P, its Baſe AaBb 
. beingithe greateſt Term, and Its perpendicular Height CD is 
the Number of all the Terms: But the laſt Term multiplied 


into the Number of Terms, the Product will be triple the 


sum of all the Series, (by Lemme 111.) conſequently ==, 


And Sis equal to the ſolid Content of the Pyramid. - From - 
„ hence it will be eaſy ro conceive, 


tthat every Pyramid is 3 of its cir- 
' cumſcribing Priſm, (that is, of a 
Priſm of equal Baſe and Altitude) 


viz, whether it be ſquare; triangu- 
lar, pentangular, &. Tou may ye- 
ry eaſily prove a triangularPyramid 


qual Baſe and Altitude, by cutting 

a triangalar Priſm of Cork, an 

then cut that Priſm into three Py- 

ramids, by cutting diagonally, as 1 
have ſeveral times done, to ſatisfy 
- myſelf andothers. 


Let ABCD be a triangular Pyra- 
mid, -cach Side of the Baſe being 
21,5 Inches, and its perpendicular 
Height 16 Feet; the Gontent ſolid 
and ſuperficial is required. 
_ © Firſt, find the Area of the Baſe, 
by multiplying-half the Side by the 
Perpendicular let fall from the 
Angle of the Baſe to the oppoſite 
Side; which Perpendicular will be 


of is 9.31, which multiplied by 
5 21.5, the Product is 200. 165 Inch · 

—— es, the Area of the Baſe. Then, be · 
2 ger oi cauſe theAliede 26 cannot exatly 


- 


what Form ſoever its Baſe is of, 


A 


"to be a third Part of a Priſm of e- 


found to be 18.63 ; the Half there · 


F > - * - LAS _——O_ 


Wo: 2 Oz 
* / 
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| be divided by 3» theretore I take the third Part fee 65, 


which is 66.72, and multiply it by 16, and the Product is 


| 1067.52, Which divided by 144, the Quotient is 7.41 Feet, ; 


the ſolid Content. R 
9.31 Half the Perpendicular,  F. I. Pt. 
- 81.5 The Side. | - . Side. 1 „66 
— — Half Pcrpeadic: ', 9' 4 
4655 | ; . —— Sooner ens 
bY! oe OI PA ̃ LY 1 4 1.6 
1862 FA ; | 2 * 180 
3) 200.165 Ates Baſe. Area Baſe. 1 488 
: — | _ ' - 1 ** 
66.7 2 A third Part., | —— 
1 Height. 5 C10 8 
— — 1 0 | . 0 | TELE > 
40032 | | co" Dn — i. 
„ 0 „ 37 3 8 -- 
— — 1—ũä— 5 » — —— — | | 
144)1067.52(7.41 Solid Content: Conteat. 7 35 22 
1008 VIS | WERE Ba" ;of 
53% Incafting this up by Feet and Inches, in- 
576 ſtead of multiplyin by 16, the Height, 1 


— break 16 into two ſuch Numbers, as being 
15 multipliedtogether the Product may be 16, 
4 viz. inco and 4, and multiply firſt by one, 


Beal and then the other; a third Fart of laſt 
48 Product is the Content. N ö 


By Scale and compaſſes. 5 


Firſt, find a — mean Proportional, (as before di- 
reed) by dividing the Space between 21.5 and 9.31 itito two - 
equal Parts, and you will find the middle Point at 14.15. 
which is the mean Proportional ſought. Then extend the 
Compaſſes from 12 te 14. 15, that Extent (turned twice over 


- - ww 


from 16 Feet, will fall at laſt upon 32.245. a third Fart 


thereof is 74x Feet, the Content, 
3 
: * ; 


äN—U—U U — ————f 
o 
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To Lee the juperficial Content. 


| Muktiply the ſlant Height (or icular of one of the 
_ Triangles) by half the Perip — of the Baſe, and to that 
Product add the Area of the Baſe, the Sum is 12 whole 
N Content. 


„ - 


| 191.1 Inches, the lane Height 4D. 
_ Half periphery. 32, 3 7s. 
— 
260g - 
3942 
" 3344 8 45 
$263 + _ | ; 
- D | b —— — — 
6195-225 Inches, ee. | 
; 200.165 Area of the Baſe add. 


* — — ö 
B 144)6395.399(44.41 Feet, the whole Content, 
I : CoC 
—— 3 3 GIXE 4 x 
td! | 
2 | | | 
— Ho ö — . s | 
—— 5923 9 8 n 
N 5 876 8 : | 
- ; — * ; * — 8 ; 
_ 1279 „ 
. 144 0 "; + 
B $eale and cup. 0 


| Extend the Compaſſes from 144 to 192.1, chat Brent will 
reach from 3,25 (half the Periphery of the Baſe) to 43.2 
2 the Content of the * Part, | 


. — : 


: And 


0 
1 . 


* * 
% 
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U 


And extend the Compaſſes from 144 to half the Perpendi - 0 
cular 9.31 that Extent will reach from the Side 21.3 to 1.39 | 
Feet, the Area of the Baſe, which added to the other makes 1 
44-41 Feet, the Content of the Whole. | 23 
Let ABCDEFGH be a Eu. 


mid, whoſe Baſe is a Heptagon, 
each Side thereof being ts 
Inches, and the Perpendicular / f 
of the Heptagon is 18.5 8 Inch- f 
es, and the perpendiculacrHeight 
of the Pyramid HI is 13 5 Feet; 
the Content ſolid and ſuperfici- 
al is required. 


Multipl 15.58 the Perpen- 
dur) by 54.5, ie Sum 
of the Sides of the Heptagon, 
and the Product is 817.955 


which multiplied by 4.5, viz... 


of the Height, and the Pro- 
Gu is 3680.775. 


| | Thendivide this laſt Produ G 
by 144» and the Quotient is 
25-56 Feet, the Content. 


33 
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a 25 ; 13.88 The Heptagon's Perpendicular, 


244) en Aa 
5 2 ö V2 , . 975 4 f 


— 


— 


vb. find 


81.8 The half Sum of the Sides | 
—— — 1 
7790 
3116 
7790 


3 wy x 

| 7 ; A inter aner 
— : 
40e ry 
3271800 | | , 


— , 
$60 


q ro al ; 

— — — : » 1 5 
3 * 4 * p 
807 6 — 4 
. 8 _ 


By Scale and — 


a geometrical mean Proportional between x 5.58 | 


| and $52.5 (as is before directed] which you will find to be 
33,06; then extend the Compaſſes from 12 to 28.06, that Ex- 
tent will reach from4.s (twice turn'd over) to $5. 56 Feet, 


To find the Superficial Content. 


Auer the Height taken from the Middle of © one of the 
Sides of the Baſe 162.7 5 Inches, by the half Sum of the Sides 


81.5 Inches,” 


144, theQuotient is 39.33 5 Feet, 


4 


and the Product is 753 Which divided by 
N of thẽ upper Part. 
, 163.75 L 


- 


— * 


8. 2. " Menfuration 2 Solid 
e 1067 0%%% 
55% 7 > 92 979. 45 
— 1133 
32580 = 
8 | 
144 )3544375(53-338 Feet, 8 
5.68 Baſe add. 


433 65.13; The whole Content. 
2 5 


By Scale and Compaltes, 
1 compaſſes from 144 to 162.75, that Extent will 
teach from 52.5 to 59.335 Feet. 


And extend the Compaſſes from 144 to r 5.53, the perpen - 
diculat of the Heptagon, the Exteat will reach from 53.5 to 


4.68 Feet, the Content of the Baſe ; which add to the former, I 


the Sum is 65.015 the whole * N 


* 


Nr NN ; „e. . wo WAS 2X 84 _ 
« REN eee *. $43.42 ddd 


. Of a CYLINDER. 


CYLIN DER is a round Solid, W 3 


Circular, equal and parallel, in Form of a Rolling · 
Stone uſed in * To find the n —_— 
thereof, this is 


224 The RULE. 


Multi the Area of we aſe the and the 
na rte by the Length, 


e | Let 


* 


——— — — 6 
| 
* 


% / | 


let 6 


2 — 


. 
, . 
\ 
\ W 
[ g's GC 
as 3 W k 
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To find the ſuperficial Content. 


142 Mienſuration of Solids, Part IT, 
— Let ABC be a Cylinder, 
whoſe Diameter AB 1s 21:5 


Inches, and the Length CD is 
_ 16 Foot, the ſolid Content is 
3 required. | 3 


Firſt, ſquare the Diameter 


. 41.5, and it makes 462.25 
which multiply by. 78 54, — 
the Product is 36305115. 

Then multiply this by 16, and 
the Product is 5898.8 164, Di- 

vide this laſt EroduR by 144. 
and the Quotient is 40. 34 Feet, 
the ſolid Content. 


— 


By Scale and Compaſſes. 


Extend the Compaſſes from 
13.54 to 21.5, the Diameter, 


ůVtthat Extent (turned twice over 


om 16, the Length) will at 


*  - lafffallupon 46.34, the folid 


1 


Firſt, (by Chap. 3. Seck. IX. Prob. 2.) find the Circumfe- 
' rence of the Baſe 67.64, which multiply by 16, the Product 


| is 1080.64; which divided by 12, the Quotient is go.os 


Feet, the Curve Surface; to which add 5.04 Feet, the Sum of 


ficial Content. b 


— 


j - l ; * 
98.95 af 8" >: 95.09 
4 
; *% 
a . 


— 


© he two Baſes, and the Sum is 95.09 Feet, the whole ſuper- 


86366 
5 9 * 


7 40524 2 | 1440) 726. 1005. 

56754 1 oy 8 
„ e 5 ns RR 
„ „ 
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— 
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9 


—.— War 2 A 57 343. 50 | 


a -- 


Feet, the Curve · Surface. 
- . 15 t0 21. n is 
that Extent (turned twice from 7854) will at last fall upon 


* 2 


1 Sale and cope. 


1 a Comraſis From 1% 13 o 67 ede 99 
rence) that Extent will teach from 16, ol th, tO 90.95 - . 


1.52 Feet, the Area of one Baſe; which doubled is 5.045 this N 
added to the Cutve · Surface nene, * 09 1 the r . e 
1 Content. ; 3 


DEMONSTRATION. Rd 


The bold Content of every cylinder a found by milled 
the . of its Baſe into its Heiglit, as aforciaid : For eter̃ 
right Cylindet is only a round Priſm, being conftirated of an 

. Series ot equal Circles; that of its aſe, or End, bei , 
— of the Terms, and its Height CD {ip the former Figure) - 
is the Number of all the Terms: Therefore the Area of ing 
Baſe AB being multiplied into CD, will be N f. 
*. L.) Let D==AB. and HCD. 


* e 


© 2 


eee "If 


25 gt. 00 CONE. | I 
CONE 163 80h, 8 2 

- ing ſinaller and ſmaller till it ends in a Point, which '- 

is called the Vertex, and may be nearly repreſetned , +/ | | 
nan e „ 
1 , The R UL ; E. ' G Fea | $4 - N | 


e ee bnd bit of ihe petpen- 174 ö 
a e 3 


* : 
* 
4 | 


: 
- £ 
i-'1 


BC be a Cone, the Diame- 
1 ole Baſe AB is 26.5 Inches, 
and the Height of the Cone DC is 
16.5 Feet. Fig, ſquare the Drame- 
er 46.5» and it.is 902.255 a 
multiply by-1354%: Lag peat r 
"is $$1-54715 6: Whic ply 

* n a e 2033478253 
r 7 the Quotient 


e Dima 
| 26.5 
— — = 1 
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e 
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70.55 mee, E 
C 
3 . Lt ENF ; 
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r 106 bene 
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7 v Sale pd cane. 


1 F | 


turned twice over from 5. 5 (a thit 
Kea) wil alas Gull upon een e 


EE EET - Wr | 


de Goment of 


4. f 
— £ ah g . 4 | 


Extend the Compaſſes from 14.54 to 7 PRE 
E 


* 


* 
by 


Gp 2. W of Said 3 25 


To find the OT Con ontent. 


Multiply half the Circumterence 41. 526 Sp che lava "TL 
AC 198,46, the Product is $461.09596 3 which 29 71 
144, the Quotient is 57.37, ere, the Curve- Surface; to whi 
add the the Sum is 61.2, the ſuperficial Content. 


"44 616 The half Circuniſerenceæ of the Baſe. 
. | 
— — N 
24e A 
166 3504 * e 
333008 
374634 


826 22 Foot, fd. 
144)82 o 8 


1061 —.— 
$39 N61. 20 The whole Comext 
= 
006 SI, 


11956 
434 
— 
4 


By Scale and Compaſſes. 


Extend the Compaſſes from 144 to 198.46, that Extent will . 
reach from 41.626 to 57.37 Feet, the Curve-Surface. 2 
And extend the Compaſſes from 12 to 26.5, (the Di 
that Extent, turned twice over from .7854, will at laſt fal 
upon 3.83 Feet, the Baſez which added to 59.37, the Sum 
161 Feet, — 2 


DEMONSTRATION. 


ter) v Cone ia che third Part of a Cylinder of equal Baſe and 
the Aline ude. The Truth of this may eaſily be conceiyed by only 


OP that a Conc is "ue a round Fyramid, and therefore 
it . 


a 146 —Menſuration of Solids. Part II. 


it muſt needs have the ſame Ratio to its circumſcribing Cy- 
linder, as the ſquare Pyramid hath to its circumſcribing Pa · 
rallclopipedon, viz, as 1 to 3. However, to make it yet 
clearer, let it be farther conſidered, That 
Eve right Cone is conſtituted of an infinite Series of Cir- 
cles, whole Diameters do continually increaſe in arithmetical 
Progreſſion, beginning at the Vertex, or Point C, the Area 
of its Baſe AB being the greateſt Term, and its perpendicular 
Height DC the Number of all the Terms; therefore the Arca 
„of the Circle of the Baſe, multiplied by a third Part of the 
Altitude DC, will be the Sum of all the Series, equal to the 
. Solidity of the Cone, by Lemma ll, "8 


The Curve-Superficies of every right Cone, is equal to half 
the ReQangleofthe Circumference 8455 Baſe Fucks — 


of its Side. x $ 
$5 he. For the Curye-Sur- 
C face of every right 
Cone 1s equal to the 
Sector of a Circle, 
to Periphery 
Jo the Baſe of the 
Cone, and Radius AB 
yo to the ſlant Side 
of the Cone. Which 
will appear very evi- 
dent, if you cut a Piece 
of Paper in the Form 
of a Sector of a Circle, 
* 3+ as ABC, and bend 
Ap © T0 | | both the Sides AB and 
AC togethet till they meet, and you will find it to form a 
. Tight Cone. Chg 


— 


I have ommitted the Demonſtrations touching the Saperk- 
cies of all the foregoing Solids;, becauſe 1 thought it needleſs, 
they being all compoſed of Squares, Parallelograms, Trian- 
gles, &. which Figures are alldemonſtrated before. And 
Tf the Area of all ſuch Figures as compoſe the Solid be found 
ſeverally, and added together, the Sum will be the ſupergcial 
"Content of the Solld, 5 


1 


s VII 


Fruſtum, ſquare ot multangled. 


8 
\ 


% 
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— 


9 VII. Of the Fruftum of a Pyx Amin. 


the ſolid Content thereof, there ate ſevetal Rules. 


e N 


To the Reangle (or product) of the Sides of the two 
Baſes add the Sum of their 1 that Sum being multi- 
t 


ied into one third Part of the Fruſtum's Height, will give 
Solidity, if the Baſes be ſquare. | : 
Or thus, which is the ſame in Effect. = | 
Multiply the Areas of the two Baſes together, and to the 
ſquaty Root thereof add their two Areas; that Sum multi- 
plied by one Third of the H ight, gives the Solidity of any 


— 


— 


"RULE II. 


/ 


ro the Rectangle of the Sides of the two Baſes, add one 
third Part of the Square of their Difference; that Sum being 


multiplied into the Height, will produce the Solidity, if the 
Baſes be Squares: But if they be triangular or multangular, 
the Rectangle of the Sides, with the third Part of the Square 
of their Difference, will be the Square of a mean Side; 
and the ſquare Root thereot will be ſuch a mean Side as will 
reduce the tapering Solid to a Priſm equal thereunto. ' 


Example. Let ABCD be the Fruſtum of a ſquare Pyramid; 
the Side of the greater Baſe 18 Inches, and the Side of the 
leſſer 12 Inches, and the Height 18 Foat; the Solidity there- 


of is required, 


X N e- is the remaining Part when te 
Top is cut off by a Plane el to the Baſe. To ſind 


O 2 | | 3 Firſt, | 


. ̃ 
— — 8 


ö 


* 


- 


* 
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- Firit, multiply the two 
Sides together, 18 by 12, 


and the Product is 216, 


and the Difference of the 


Sides is 6, whole Square 


is 36; a third Part thereof 
is 12, which added to 
216, the Sum is 228 Inch- 
es, the Area of a mean 
Baſe; which multiplied 


by 18 Feet, the Length, 


the Product is 41404; this 


divided by 144, . 
tient is hp oY 


meg... Re. 
Or, by the fizſt Rule, 


- thus; the Square of18 is 


324, and the Square of 
12 is 244, and the Rect- 
angle ot 28 by 12 is 216; 
the Sum of theſe three 
684, which multiplicd by 
6, the Proda& is 4104; 
which divided by 144, 
theQuotient is 2 8.5 Feet, 


N \ YA 
\ See the Wenx of both Ways. 


. \ * 1% % : 1 5 6 Diff. 
N42 * 6 


— — 


the ſame as before. 
ef #=:-74 12 
18 . Is 


— — 


* - —— ——ů— 
416 3) 36 Square "324 Square 144 Square 


- 12 adde — 


144 < 


* 


— , _, 1zaThird C216 
228 he Sum pr gage © 9 
.-  r8 the Height 684 * 
. 3 2 def rhe Height 
1824 $4 232 D a 
228 ö | 144)4104(19.5 Feet 
144)4104(28.3 1224 
N 720 þ 
1214 n 4-0 W. S e 
. 730 \ wy > * ©$9 
| * N 3 
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— a — — — < — av 
By Feet and Inches thus: 


Multiply 1 6 5 | 
119 1 $9. 
; — — E. <A 
& 1 6 3)36- 2 3$quare of rhe greater 
Boone: o 1 . | | 1 (The Rectangle. 
— iz | 3 | squate of the leſs. 
by 18 „ Height. | = 1 4 gTripleofameanArea_ 
— 1 6 <A zdofthe Height 
18 9 4 — * | ; 
9 @ 28 as 6 | 3 
1 6. 5 & | 
1 
Content 23 6 3 7 : 


To find the ſuperficial cm,. 


The Perimeter of the greater Baſe is 72, afd the Perimeter 
of the leſſet Bale is 48; add both the Perimeters together, the 
Sum is 1203 the Half thereof is60 3 which multiplied by 28 
Feet, the Product is tos; this divided by 1 2, the Quotient 
is 90 Feet; to which add the two Baſes 2.25 Feet, and 1 Foot, 
the Sum is 93.2 5 Feet, the whole ſuperficial Content. $4. 


— 


16 12 138 The Height. . 
en N r by! | 
nne FR CM EICTS 
48 7 | 90 Feet. ' 

2 2 4.25 The greater Baſe, 
80120 - E I The Baſe. 

t 1 a f A —ͤ — , 
0 hed 93-25 Sum. 
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- Again. Let ABCD be the 
; F of a triangular Pyra- 
mid, each Side of the greater 
Baſe 23 Inches, and each Side 
of the lefler Baſe 3 Inches, and 
the Length 15 Feet; the ſolid 
Content thereof is requii d. 


By the ſecond Rule; multi- 

ply as by 9. and the Product N 
18 215; andthe Difference be- 
tween 25 andy is 16; which 
ſquared makes 456, a third 

artthereof is 85.333, which 
added to 225, and the Sum is 
$r0.333; this multiplied by 
433, the Product is 1544374» 
„ which is the Area of a 
mean Baſe: and that multi- 

lied by 1 5 Feet, the Length, 

D the Product is 20 15. 610, which 
| divided by 144; the Quotient 
Is 1 3.99 Feet, the So! FE 


1 Or thus, by the latter Part of the firſt Rule: Find the Area 
: of the greater Baſe, which you will ind to be 270.625, and 
the Arcaof the leſſer Baſe will be 35.073; theſe two Areas 
« multiplied. together, the Product is 9491. 63062 5, the ſquare 
Root thereof is 97.425, to which adil the two Areas, and the 
= the Sum is 403.123 ; Which multiplied by a third Part of the 
| Length 5, and the Product is 2015.8 10; and that divided by 
F. and the Quotient it 3. Fech as before. | 


7 


* 


— 
c WET 2. "Menſararion of Solids I — 
see the aki of bot. | 


l bg es 7 
9 R '9 + 2 | : . 
. — aw 2 | | i p 
p kroduct 225 16 Difference” | Wl +: 
\ 28 16 
N ) 96 ; 
16. g N 
Jes ue Sure | 
; — f ö 7887 1 5 ' ** * 
85.333 a zd lat | 
225. add. 5 


—— bn 
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4 4 : 
310.333 \ 
+433 e 0 
— —- ä — i 
930999 
939999. 
1241332 

— 
134374185 mean Ares. 

13 

—— k —ê 
S VF OULIOTA. 
* 134374189 1 1 


2 * ** 
- x 2 
- 
r= Ms. 


— 


—— 


o 
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144020 15.6113 $35(x3-99 Feet. 
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1 

„„ iin „ Jones 433. 

4 „ 3464 

* 2 9 * 1 — ot 5 


625 Squares . *+ © 35-073 \ 


3 - 
— U——— —ę¾ 5 © | : ; * - 
6 270625 
1873 337073 
2500 a — 
— u 871275 
270.625 Ates. 1894375 f 


1353145 | 4% 
811875 | : 1 
1 | J | F ; N 
br gd © 94p1.630629($7.425 
: * Sr. N 


a 1 
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167) 1391 
1309 
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5 | 19403660 
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— — 


| 240.625 Greakde Ake. 
97-435 The — 228 
35-073 The leffer Area, | 
403.123 The Triple of a mean Atea 
5A third Fart of the Height. 
—— 
144)207s. 6 abs 3-99 Feet the Soliditys 
$75 
1436 
1401 
1 . * 
% egy 


Kndingthe Arca of the triangular Baſe I multiplied by 
Pe that is the Area of the equilateral Triangle when 
the Side thereof is 1. A Table of the Areas, or Multipliers, 


for nee Areas of Polygons, you'll find in Page $7. 


5 
Multiply che Share of the Side by the tabular Number, e 
n 0 eggs. | 


* 
* 


1 find the ſuperficial Content. 8 


The Perimeter of the greater Baſe is 5 5, and the Perimeter 
of the leſſer Baſe is 27 ; the Sum of both is 102; and the half 
Sum is 51, which multiplied by 25 Feet, the Product is 4565 5 
which divided by 12, the Quotient is 63.75 3 to which add 
the Sum of the two Baſes 2.14 Feet, and the Sum is 65.87 
Feet, the whole ſuperficial Content, 


NOTE, That g1 ſhould have been multiplied by the Nant 
Height, but the Difference it would make is be .06 of a Foot, 
which is inconiderable. 


* 
| 
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WV Sam. 
_— 
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— 
WV 


Again Suppoſe 


AB D to be the 


Fruftum of a Pyra- 
mid, having an Oc- 


- tagonal” Baſe, cach 


Side thereof being; 


» Inches, and each 

7 Side of the leſſer 

© / 7 Baſe 5 Inches, and 

1 the Length or Height 

| 4 20.5 Feet; the Soli- 
H dity is required. 

/ Buy the ſecond Rule. 


- Multiply the greater 


Side 9, by the leſſer 
Side 5, and the Pro- 
duct is 45; then the 


Difference between 


9 and 3 is 4, Which 
2 makes 163 2 
t ird Part thereof is 
5. 3333, Which added 
to 45, the Sum is 
90.3333 $ multiply 
thislaſt by the Num- 
ber in the Table, 
48284, and the Pro- 
duct is 243 0192, the 


Ates of a mean Baſe; which multiplied by the Height 


10.5 Feet, and the Product is 2551.8066 ; then divide this 


laſt Produ& by 144, and the Quotient is 17.72 Feet, the 


ſolid Content. 
| See the Work, 

2 : 7 . 
. 

E A 


J 2 
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8 ; See the Worx, Fi | 


Mult, 5 Inches 5 from the greater Side. 8 5 
by Inches 5s fubtra& the leſſet. + 


| 
5 
A 
1 
; 
. 


| 
; 


2 , 

| p 
0 0 
: 


Prod. 48 1 ; "6 
3)16 fquar'd. Y 
+ $3333 athirdPart, | 
Add 45 
le. - - Sum 30.3333 the Square of a mean Side. 
ter „ 7778.4 Tabular Number, Page $7, 
ſer . — 8 > | 
to- ; $4 20133392 7-6 
the 6 402666 
cn | a 10667 | | | 
ich 4026 | — 
5 7 201 3 | 
is a + | 
ded 8 243.0291 a mean Area. 
— 40. theHeighs, 
ply #346 s - | 
im- | *. 
ble, | | 12151460 
ro- 430292 
the — — _ a 
ght 144)2 551.80] 660(t7.y2 
this | J 0 
the i ———— Pro. ; : — 
db. To fad the ſuperficial Context, 
1106 ” 
—— The Perimeter of the 
1036 Baſe is 7, and the 
1008 - PerimeterofthelefſerBaſe 
r 1840, and theit Sum is 112 
3 _ the Half thereof is 36, 
nn dich multiplied by che 
& n Height 10.5 Feet, and the 
ult, N Is v4 ct is 532; which di. 


; 4 vided- ; 1 
1849 Feet; to which add the Sum of the pc. dog. pay 


the Sum is 52.55 Feet, the whole ſuperficial Contene. 


| | Ft "Menforation 7 Solids Fare I. | 


—— — — 
* 
- 


DEMONSTRATION. | 


| | From the Rulesdelivered in the fourth and fixthGeQgons 
3. the two „ may 6 


| | Suppoſe a ſquare nid, as 
| b | Av, ts de cx by « Slane at 0b, 
| parallel to its Baſe AB, and it were 
required to. find-the Solidity of 
| the Fruſtum ox Part AB. 
there be given 


— 


pA, the Side of che greater Baſe; 
= d ba, the Side of the leſſer Baſe. 
C, the perpendicular Height, 


Fir, |1|D=d:H;:d Rc by the Figure, 
3 
Theaſ2|DD e the» whole Pyramid BYA 
5 by Seftion the fourth. = 
if ddxgVC==the Pyramid aV6 cut off, 


F TO AK. iS 


ſhes, in the 2d and 3d Steps, if inſtead of VC 
v e eee it will be, 


. 


82998 


leren 


HCI wi, 


re 
of 


vie 


| ap. — Wen of: Ss. 57 


N "07 


4 bDDH 


viz. 1. 2 165— A whole se BVA. 
| dddH 
and 1. 3. F Pyramid VB. 
| DDH—ddd 
nes bo he Dr = 4 the Fruſtum abAB. 


As by dividing pppd ee 
multiplying the Quotient by ; H, the laſt Step will 
| be reduced to DD-þ-Dd-+dd * x 4 Ha=the Fruſtum 


abAB; which i in Words i is thus 


To the Reangle of the Sides of the two Baſes, add the | 


Sum of their Squares; that Sum being multiplied into one 


eee 
\ 
See the Wor 105 the DiriGon., » ; 
| -- ov NY 
„ 52 ORE 
; inn DDd—Ddd 2 tha | A 
Ddd—ddd 
— — 
a | | 8 FR 


lar, becauſe the Squares of the Sides of any Figure, or 
Squates of the Diameters of Circles, are 1 to the 
Area, which orgy RO Re the fad Br Rules 


«. 
- 
. # 
P A 1 
- : i. . 
| E gaik 
” * — 
* v5. "7+ . 
n q * = SJ 5 * " 
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Third of the Fruſtum's Height, wi will give its Solidity, which : 
is Section. | 


The Game Reaſon will hold good for all Fruſtums of Pre | 
mids or Cones, whether the —-= be triangular of — | 
| 4 
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4 ˙² 


232 = £ » has = 
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_ Again, toptove the ſecond Rule: x. 
Supp6ſ 1 |x=D-—d. And F=the Fruſtum; ' . 

+ then 2 DD Da- Tad by the laſt, | 
1 © 2| 3 jxx=DD—2Dd-+dd, | 

23 [4 bar . 1 dne 


rn - \ 
| — 
| f xe" : 8 equal to zB, and EA is to 
| ) \ _. - equal to C. Therefore, to 9 
Lats * OT 435. 224 the Area of The pl 
i zium, add balfthe Side abto Il ** 
4 IR | 2. F 7 — half wy huge AB, and 
Po * makes DC. ot EP; whi 
Wage — multiply by the Height PC, 


Fi. 
* 2 
: o 
. 


E A P B - the Product is the Area of ; 
ce gaual to the Trapezium AB]; then, if that be multipli mu 
IR. - the Numberof Trapeziums, the Product will be the 3 


- ” 


n 8755 D 
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cial Content of the Fruſtum, woadag the Baſes. Or if the 
whole Perimeter of the greater Baſe be added to the Perime- 
ter of the leſſer Baſe, and half the Sum multiplied by the 
Height, the Product will be the ſuperficial Content of all the 
Tiapeziums at once. | 3 . 


—— 


NOTE, That half the Sum of tlie Perimeters ſhould be 
multiplied by the Ee. up the Middle of one of the 
Trapeziums; but in the foregoing. Examples I have multi- 
plicd by the perpendicular Height, becauſe the Difference is 
very inconiulcrable. 3 $5 1 


S000000000000000008 
$ VIIL." Of the Fruftum of a CONE. 


A Eruſtumofa Cons is that Part which remains, when 

the Top End is cut off by a Plane parallel to the 
* "> Baſe. To find the ſolid Content, the Rules are the 
fame in Effect as for the Fruſtum of a Pyramid. 


RULE I. 


| To the Keftangle of the Diameters of the two Baſes add 
tae Squares of the ſaid Diameters, and 2 Sum by - 
.1854; the Product will be the Triple of a mean Area, which” 
multiplied by + of the perpendicular Height, that Product 

will be the ſolid Content. | 


Or thus: Multiply the Areas of the greater and leſſer Baſes 
together, and out of the Product extract the ſquare Root, 
__ add the two Areas an, | — — moon 
ply the Sum by one Third of th | Height, the 
Frodutt.is-the ſolid Content. * 620-426 


44-4 4 


4 - 
RY 6 486 63 4 
a. EY kn s . 
iR UPI: 
: N * 7 > , * 


To the Rectangle of the greater and leſſer Diameters, 
add one third Part of the Square of their Difference, and 
multiply the Sum by. $54, the Product is a mean at's 8 

: | | 2 Whi 


22 
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which multiplied by the perpendicular Height, the Product 
is the Solidity. %.% Il a ho he 


_ * Example. Let ABCD 

de the Fruſtum of a 

Cone, whoſe greater 
+") Diameter CD is 18 

Inches, and the leſſer 
Diameter AB 9 Inches, 

and the Length 14:25 
Feet; the fohd Content 
is required. 


Multiplyx$by 9, and 
the Product is 162, 
the Difference between 
28 and 9 js 9, whoſe 
Square is 81, a third 
Part is 27; which add 
to 162, the Sum is 12g; 
thismultipliedby.7854, 
tlie Product is 148.44; 
which divided by 144, 
the 1 is 1.03 
Feet, the Area of a mean 
Baſe; which multiply 
by 14.25 Feet, the 
- Height, the Pfodud is 
4.6775 Feet, the ſolid 


Or thus, by the firſt Rule. 

The Square of 18 (the greater Diameter) is 324, and the 
Square of'y (the leſſer Diameter) is 87, and the Rectangle, 
or Product of 18 by g, is 162; the Sum ot theſe three is 
$67, which multiplied by. 78 54, the Product is 449321385 
which divided by 144, the Quotient is 3-09 Feet, the triple 
Area of a mean Baſe; this multiplied by 4.7 5 Feet (a third 
Part of the Height) and the ProduR is 14.6735 Feet, the So- 
lidity, the Game as before. 1 Wie Pf 


*%' 


dee 


LEE) + 


mn 


Can — Wen 2 Solids 135; 
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a + wa Wonx. 


«87 is from „ > 
's u wr Wh. 
n — N. "1-1 1 1 t (RPanT. 
62 9. remains | 7068 
N i 4. N 1 en 1 5 e 
c — — — 7254 
ö Sum 189 3081 Square... 9 
921 de ee ans FR FI As 
TASTY” WAN, 4 27 a Third. 144 1 467; 
1 T Height 14.25 Feet 444 
1 [HERES 1,03 Feet r 
- e BIR 13 ny 
e 4175 * 14 4 : 
d 1425 3 3 
d a — . p — * 
I N Solac 14:6;74 1s 1 
47 ' CO EAN 
F 5 30 068 Ad Then pts - n 
1 162 The Nadel gle. F 
3 81 enn AD IS» (SG N 
an A 
1. 567 The triple Square of of a mean Diameter, 
is | 
lid 715. 
pe "IP $67 ' af i ad * 
12 — —— s, x 7 * 
54977 nl , 
' 47134 | 
he , 4 » 39479 | 9 7 ae 06 274 
18 ; boi 144) 445. 7211 "(Has 
$; e — — x OY 
ple- 13 — 
rd — 17545 
So- 36 2163 PIT 


1333 n 
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A A Th: Solidiry 14. 6775 5 > : 2 
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hs 
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To find the juperficial Content. 


Baſe 28.2544; the Sumi of both is 84.8232 ; the half Sum is 
43.4116 3 which multiplied by 14.25 Feet, and the Product is 
604.35, "&c. which divided by 12, the Quotient is $0.36 
Feet, the Curve · Surface; to which add the Sum of the two 
© Baſes, 3.81 Feet, the Sum is 52.57 Feet, the whole ſuperh- 


Ul 099$0000996909609000 


8 6 IX. To meaſure the Fruſtum of a 
it. | redlangled Pyramid, called a Pxrs- 


another, but diſproportional. 


| 5 f The RUL E. „ 


the greateſt I. add half the leſſer Length, and 
multiply the Sum by the Breadth of che greater Baſe, 

and relerye the Frodu ct. 
Then, to the leſſer Length add half the greater Length, 
and multiply the Sum by the Breadth of the leſſer Baſe, and 
Add this Product tothe other Product reſerved and multiply 
that Sum by a third Part of the Height, and the Produd is 


Exon 
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By Cha * Sect. IX. Problem 2. you will find the Circum- 
ference of the greater Baſe to be 56.5488, and of the leſſer 


- MOLD, Whoſe Baſts are parallel to one 


a" __ a. _— 


— 
. 


hs: - * 


” 
% 


= 
1 
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Example. Let ABC DEE GH be a Priſnioid given, the 
Length offtthe greater Baſe. AB 38 Inches, and Its Breadth | 
AC 16 Inches; and the Length of the leſſer Baſe EF is 30 

Inches; and its Breadth 14 Inches, and the Height 6 Feet; 

the ſolid Content is required, - _ - . | 


; 1 „nne | , 
To the greater Length AB 38, add half EF the leſſer Len 

15, the Sam is 53; Which multiply: by. 26, the — 
Breadth, and the ProduR is 848; which reſerve.- $ LEE Lies 
Again. To Ex ze, add half AB 19, and the Sum is 49; - 
which multiply by 1s, (the leſſer Breadth EG the Product? 3 
$88; ro Which add 648, (the reſerved toduct) and the Sum 
1514363 Which multiply by 2, (a third Part of the Height) 

and the Product is 287 2; divide this Product by 244 and the 
Quotient is 15. 5 Feet, the ſolid Content. 
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„rr eee 77 * 
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386 = A ß 30 EF N 
113 Half BF 18 Half AB 
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 16=SAC | © 12==EG 


a bY 8 41 a 
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2 n third fart of the Height. 
144) 2½ 2019.54 Feet, the Conte. 
IF 12 1432 boy 1 
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Let us ſuppoſe the Solid cut into Pieces, ſo as to make it 
| no of being meaſured by the foregoing Rules, thus: Let 
ABCD repreſent the greater Baſe, and EFGH!rhe leſſer Baſe; 
and let the Solid be ſuppoſed to be cut thro* by the Lines ac, 
bd, and ef, gh, from the Top to the Bottom, ſowill there be 
ö a | : a 2 
av 12-337 tus eren, di ;» pipedon. h 

A n b. B Fe 
Ni equal to the 
„ llerbaſc EF 
* Ars H. and its 
Heights Feet 
| | ] equal to the 
| 1 2 Height ofthe 
1 . , Sod: Mul- 
rut - | 4 tiply 30 (the 
„ 115 4 D 1 the 
2 : Eaſe) 
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Baſe) by 14, (the Breadrh thereot) and the Product is 360 3 


which multiplied by the Height s Feet, and the Product is 
#160, Then there are two Wedge-like Pieces, whoſe Baſes 


are 4hEF; and GHed; if theſe two Pieces be laid together, 
the thick End of one to the thin End of the other, they will 
compoſe a rectangled Parallelopipedon; which to meaſure, 
multiply the N of the Baſe 30, by its Breadth 2, and the 
Product is 60 3 which multiplied by 6, (the Height) the Pro- 
duct is 360. Then there are two other W | 
whoſe Baſes are eEgG, and Ef Hh; theſe two laid together will 


compoſe a rectangled r to meaſure this, mul- 
J 


tiply the Length of the Baſe 12, e Breadth 4, the Product 


is 48 ; Which multiplied by 6, (the Height) the Product is 256. 


tamids, at each Cor- 


And, laſtiy, there ate four rectangled Py 
ner one; which to meaſure, multiply the Length of one of 


the Baſes 4, by its Breadth 2, the Product is s; which multi- 


plied by 2, {a third Part of che Height) the Product is 16, and 
that multiplied by 4, (becauſe there are four of them) and the 
Product is 64. Then add all theſe together, and the Sum is. 
28723; and divide by 144, 'the Quotient is 19.94 Feet, the 


me as before; which ſhews the Rule to be true. , + 


Zee the Worx. 


15 30 12 


. 
30 Gags | 4 * 5 
360 60 48 x 
Zwerg wunden 2 
— . uw — — 
2160 360 282 16 
r f 4 
. 33$ — a 
' 64 © 64 
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"144)2872(19.94 Feet, the whole Content. 
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Perimeter of the lefler Baſe is 42 3 which added together the 
Sum is 96, which multiplied by 6, (the Height) the Product 
is 376; divide this Product by 12, the Quotient is 48 Feet; 
to which add the Sum of the two Bales 6:7 x Feet, and the 
Sum is 54-73 Feet, the whole ſuperficial Content. 
COLD wan k i fr n ve rah in fr 
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g X. To meaſure a CrII ND ROI D; 
- - that is, a Fruſtum of a Cont having 


E 


Fro de longeſt Diameter of the greater Baſe -add half 
tze longeſt Diameter of the lefler Baſe, and multiply 
the Sum by the ſhorteſt Diameter of the greater Baſe, 


- 
* 


and teſerve the Frodut. 


Then, to the longeſt Diameter of the leſſer Baſe add half 
the longeſt Diameter of the greater Baſe; and multiply the 
Sum by the ſhorteſt Diameter of the leſſer Baſe, and add the 
Product to the former reſerved Sum, and that Sum will be 
the triple Square of a e which multiplied by 
7854, and that Produ multiplied Þ 

Height, the Product is the ſolid Content. 


— 


* 


— . * — 0 * 
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Half the perimeter of the greater Baſe is 4, and halt the 


its Baſes parallel to eachother, but 


Sk a - fd _ \ lk tt. i ow. lt a 


y-a.third Part of the- 


as 1 1 


— 
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4 _ n - — r — — / - 
Exanple,. Let 2 1% r5h- og 
CD be a Cylindroid. N 
whoſe bottom Baſe * * 


is an Oval, the tranſ- 
yerſe Diameter being 
44 Inches,” and the 
conjugate Diameter 
14 Inches; and the 
upper Baſe is a Cit- 
cle whoſe Diameter 
3s 26 Inches, and tlie 
Height of the Fruſ- 
tum is 9 Feet; the 


_ Solidity is required. 


STE Www, OT SE, $6 » 


To 44 (the greater 
Diameter of the low- 
er Baſe) add 13, half 
the Diameter of the 
leſſer Baſe, the Sum 
is 57 which multi- 
plied by 14, (the con- 
jugate Diameter of 
the greater Baſe) the 
Product is 98, which 


1 8 32 


if reſerve. Then to 26 "iS TEST 5, 
y (the Diatneter of ibke 7 8 
© leſſer Baſe) add 22, (half the tranſverſe Diameter of the 


greater Baſe) and the Sum is 48; which multiplied by 26, 
(the Diameter of the leſſer Baſe) the Product is 2248; to 
which add the former reſerved Product, the Sum is 2046 ; 


if which multiplied by .78 54, and the Product is r606.92843 
ic which multiplied by 3, (a third Part of the Height) the Pro- 
IC duct is 4810. 183; which divided by 144, the Quotient is 
, 33-47 Feet, the ſolid Conten. 
n 0 F-37148 iss t 3971 eee! 
ne | GELS It Mit Fd #5234 4 


* 


* 


- 1 \ 


S a — r — 
168 MNienſuration of Solids. Part II. 


see the Wonxx. 


44 CD 7 WE e a6 ABB 
3 Half AB 22 Half CD 


— 3 5 I 
- $7 Sum 48 Sum 
14 EF 5 46 = AB 
428 W $3 $4535 
57 ig _ | 96 Nee 
{ 798 Product reſeryed 1248 
„ | 793 Add 
| HT | 
| 2046 
7854 
— 82 
4 $1924 
10230 — 
16368 , 
«+ 14323 5 
— — 
1606.92934 
* - 144)4820.78152(33-47 > 
> Gr —— ' l 
1 9% N F 
ö * N % 687 | $5 f N 
: 1118 
N 526% —— nanny 


has been before written be well conſidered. 


the Circle 81:68, and the Sum is 179.095 the Hal 5 
89.5845, multiplied by o, the Product is 805.905 5 which divi- 


110 


** This Rule being the ſame with that in the laſt Sektion, the 
Proof of that may ſerve as a ſufficient Proof of this, if what 


To find the ſuperficial Content, 


ro ie Periphery of the Ellipſis $7.41 add the Periphery of 
ther 


ded by 12, the Qotient is 67:16 Feet, the en 
5 Then 
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Then the Area of the Ellipfis i is 3:36 Feet, andthe Area of the | 
Circle is 368 Feet; both which added to the Curve Surface, 
be Sum is 7 4-2 Feet, the whole or Um Content. 


ee 
9 XI. Oo a or Grone. 


Senvkn or GLonn; is a rongd ſolid Body, every * 
A Part of whole babes is equally diſtant from a Point 


within it, called its Center z and it may be conceiv- 
ed to be formed by the Reyolution of a Semicitele round its 
Wan To find its Solidity, this is 


The RULE. 


1. Multiply the Axis or Diameter into the PR TER 
the ProduR is the ſuperficial Content; which multiply by a 
{ixth Part ot the Axis, the Product is the S0 Solidity, ' 


x. Or this; As 81:10 13: :fo is the Cube of the Axis to 
the ſolid Content. | © | 


. Or, As1 : ist0.5236:;l0 is the Cube of the Axis to the 
lid Content. F 


F 
& 
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Fal. Let ABCD be a Globe whoſe Anis in 40 1 


. 


- 


* 


4 : 


— % m— . * 
- 4 I 
b D * 4 | * 


then the Circumference will be 62.832: Then, by the firſt 
Rule, multiply the Circumference by the Axis, and the Pro- 


duct will be 1256.64, which is the ſuperficial ee in 
at f 


Inches; take a fixth Part thereof, which is £09.44, Tbecauſe 

an exact ſixth Part of 0 cannot be taken) multiply xth 

Fart by 20, (the Axis) and the Product is 4188.8, the Solidi- 

in Inches. Or, if you multiply the ſuperficial Content by 

e Axis, and take a ſixth Part of the Product, he Anſwer 

will be the fame. | 1 W PT Ffng 
Or thus, by the ſecond Rule: 


| The Cube of the Axis is $000; which multiplied by 21. 
the Product is 88000: Which divided by 21, the Quotient is 


* . F- 


4199.47, the Solidity. 
or, by thethird Rule: 


17 the Cube of the Axis be multiplied by.s 236, the Pro- 
duct is 4183.8 the Solidity, the ſame as by the firſt Way, If 
you divide 4188.8 by 1728, the Quotient is 2.44 Feet. 


See the Wen. 


- 


51.1 


vie 


be. 3236 and if the Circumference be 1, the Solidity will 


62.616 
2 _ | 
6): 256.640 The ſuperficial Content. 
> | | | 
209.44 A ſixth Part. | 
| 20 N 
4168.80 The Solidity in Inches. 
: 401 :1t :: $566 


| IT | 2 
,21)$8000(4190.47 The Content 
— — 8. 


40 


190 
4 100 
160 
W f 1 
25 
| As 2 36 :: $000 . 
N _ ©, $088 7+: Ja * 18 
1728)4123.3000(2.444 Feet, the Solidi r. 
— — ; * a 
1732 
416. 
104 
126 


NOTE, If the Axis of a Globe be 1, the Solidity will 
be ,016887, 
Ṽ5 Scale and Compaſſes. 


"Extend the Compaſſes from 2 to 20, (the Axis) that Extent 
turned three times over from. 5236, will at the laſt fall upon 


4188.8, the ſolid Content in Inches Or, Extend the Com- 


f A paſſes 
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„ 


| paſſs from 1728 to 8060, (the Cube of the Axis) that Extent 
Will reach from. 5236 to 2.424, the ſolid Content in Feet. 


Extend the Compaſſes from 1 to 20, (the Axis) that Extent, 
turned twice over from 3.14 16, will at laſt fall upon 1256.64, 


the ſuperficial Content in Inches. Or, Extend the Compaſſes 


from 144 to 400, (the Square of the Axis) that Extent will 
reach from 3.1416 to 8.7 2, the ſuperficial Content in Feet. 


-DEMONSTRATLION.. 


Every $ here is equal to a Cone whoſe perpendicular Axis 
is the Radius of the Sphere, and its Baſe a Plane, equal to all 
the Surface of it. e | 


For you mayconceive the Sphere to conſiſt of an infinite 
Number of Cones, whoſe Baſes, taken all together; compoſe 

the Surface, and whoſe Vertenes meet all together in the Cen- 

ter of the Sphere: Hence the Solidity of the Sphere will be 
gained by multiplying its Surface by + of its Radius. 


A | F 
K 8 3 | 1 the Quadrant CBD, and 
Bi of MM the right-angledTrian- 
1 . gle ABD, be ſuppoſed 

| | all three to revolve 
round the Line BD as 
an Axis; then will the 

Square 22 a Cy- 
— linder, adrant an 

Hemiſphere, and the 

Triang a Cone, all of 


m » 4 


—— — titude. 
e 1 9 %%% , Rt: 


Then the Square of EH (HED H FHA-M DH 


(but DH = GH.) And ſince Circles are as the Squares of 
their Diameters, by Euclid, 12. 2.) the Circle math by the 
Revolution of EH muſt be equal to both the Citcles made by 
the Motions of FH and lt.. 


11 


— 


the ſame Bafe and Al- 


LE 


& 
- 
= * 


* 
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17 you take the Circle made by the Revolution of FH * 


both; there will remain the Circle made by the Motion of GH, 
equal to the Ring deſcribed by the Motion of EF. And thus it 


will always be, where · ever you draw the Line EH or IM, C. 


Therefore the Ag egate, or Sum, of all the Rings meds by 
the Revolution of EF's, muſt be equal to that of all the Cir- 
cles made by i, Motion of GH's, 7, e. the Diſh like Solid, 
formed by the tevolving Rings, will be equal to the Cone, 
formed by the Revolution of the GH's, which are the Ele- 
ments of the Triangle ABD; that is, the Diſh like Solid will 
be as the Cone, x of the circumfcribing Cylinder, and con- 
ſequently the Hemiſphere muſt be 4 of it: Wherefore the 
Sphere is 3̃ of the circumſcribing Cylinder. W 


Let the Radius of the Sphere ber= CD, then the Diameter 


will be z r; let the Surface of the Sphere, generated by the 
revolving Semieircle, be called 8, and that of the Cylinder 
formed by the Revolution of 2 AC 2 r= Diameter, be 
called £ Wherefore, in what was juſt now proved, the Ex- 
preſſion for the Solidity ofthe Sphere in this Notation will be 


= and putting c equal tothe Circumference of the Baſe, or 
for the Periphery of a great Circle of the Sphere, the Curve- 
Surface of the Cylinder will be zrc; al will be the Area 


of a great Circle, by ect. IX. of Chap. 1. Problem 1.) and this 
multiplied by zr, makes tte, which is the Solidity of the 
Cylinder, by Sect. V. of this Chapter. Now, ſince { wasput 


equal to ate S to the Curve · Surface of the Cylinder A- 7 (by 


ſubſtituting ſ for arc) will be alſo =to the Solidity of the 
Cylinder. Now, ſince the Sphere is =5 of the Cylinder, 
18 „ e r | 
221 that is,. ==— | 
3 2 3 6 Ba 

Wherefore 1S=211, that is, dividing by r, S=ſ; or the 
Surface of the Sphere is equal to the Curve-Surface of the 
Cylinder, but the Curve Surface of the Cylinder was arc. 

Wherefore, to find the Area of the Surface of eithet Sphere 
or Cylinder. you muſt multiply the Diameter (Sar) by the 
Cucunference of a great Circle of the Sphere, or by the pe- 


riphery of the Baſe, From this Notation alſo < „the Area 
— „ of 


* 
% 


. 8 e — 
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of a great Cirele of the Sphere, is plainly I of arc, the Sur- 
face of the Sphere; that is, the Surface of the Sphere is qua- 
druple of the Area of the greateſt Circle of it. 


— — LE 7 — 4 a 
— — 
— 2 — —— - - 
Rs... —¹ 1 n ec as; 


Wherefore, to arc, the Convex: Surface of the Cylinder, 
add rc equal to the Area of both its Baſes, you will have 
ze; which ſhews you, that the Surface of the Cylinder (in- 

cluding its Baſes) is to the Surface of the Sphere as 3 to 23 

or that the Sphere is 7 of the circumſcribing Cylinder, in 
Area as well as Solidity. 4s 1 % 


— — = 
> _ — — — — 
— — — — — 
— — — * — — 
=> - 2 
- —— — =, — — — — i met 


Or you may prove the sphere to be 4 of the Cylinder of the 
fame Baſe and Altitude, by Lemma VI. aforegoing, thus: 


J WR £4 3 


— ü- 
— 
7 „ . 
; 7 a 
- 
88 — .. * 2 
* 
- 
* 
ä 
" 


Sap 


Let AGB repreſent the Hemiſphere, and: AIKB half the 
Cylinder, 2 if the 3 GH be divided into ſix 
equal Parts, and Lines dra wn parallel to AB, the Diameter, 
the Squares of the Semichords ab, cd, ef. Sc. wilt be a Se- 
ries of Numbers, whoſe greateſt Term AH is a ſquare Num- 
ber, the others differing by odd Numbers. that is, AH is 36, 
MH 35, gh 32, ef 27 cd 20, ab 11: But an infinite Series 
of ſuch Numbers are in Propottion to an infinite Number 

of Terms equal to the greateſt, as 2 to 3. And becauſe the 
Hemiſphere is compoſed of an infinite Number of Circles, 
whoſe Diameters are the Chords of the Semicircle, and the 


half Cylinder is compolgd of an infinite Number of _ 


the whole Sphere bears the ſame Proportion to the whole © 
| Cylinder 333 4.8 £ * 7; 


times the Area of. its greateſt Circle, is thus proved: 


cording to the Property of a Circle, it 


* 
* 
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cles, whoſe Diameters -are all equal to the Diameter of 
the Semicitcles AB; therefore the Hemiſphere is in Pro- 
portion to the half Cylinder as 2 to 33 and conſequently 


* 


bat the Sperfiies of every Sphere (or Globe) is equal to ff 


The solidity of the Sphere is conſtituted of an infinite Num- 
ber of parallel Circles, as is aforeſaid; conſequently the Su- 


perficies of the Sphere will be compoſed of the Peripherics S534 


of thoſe Circles which conſtitute its Solidity, 

NOTE F In the following Demonſtrations, O 
ſignifies any Circle in general ; and if any two Let- 
tets be joined to it, thus, © AB, Sc. then it de- 
notes the Area of ſuch a Circle as thoſe two Letters 


repreſent the Radius of. - 


Det DTS, the Axis of any Sphere, then, ac- 


a 


will be | 1 | D--ToxTb=(Jad6 ; 
that is, | 2 DTB OTS DAs 
therefore 3 DxT%==[]aT. 8 
- For 4, gab+0 Th=[aT, (Ec. 1. 47. 
| A d EDT CTI. SIG 
. 3 6] DXT/=QIT. 


Hence it is evident, that the Series [JaT, Ne, 
QT. &fc. are in the ſame Ratio with 15, T4, I/, 
Sc. wiz. are in arithmetical Progreſfion : Whenee 
it follows, that the Oa T to the Sum of all the 
Circle's Peripheries between T and 6. 
And Oe I= the Sum of all the Circle's Periphe- 
Ties between T and 4, &c. | 
Conſequently, that the O AT the Sum of all 
the Circle's Peripheries, included between I and C; 
that is, OA T the Superficies of the Hemiſphere. 
And becauſe [JACH{JTC=T[JAT, and GAC 
is equal to TC; therefore QAT=2Q@AC, is the 
Superficies of the Hemiſphere. 
. "Conſequently, 4© AC will be the Superficies of 
the whole Sphere. Which was, &c. 


SCHOLIUM. 


/ 


From the Method here uſed in proving the whole 
Superticies, it will be eaſy to find the Curve-Super. 
| fiicies of any Fruſtum, or Part of a Sphere, that is 
cut off by a right Line, or Plane, viz. ſuch as the 
Firuſtum aT in the laſt Scheme, whoſe Curve Su. 
perficies is OaT, as above. Therefore * 
(Jab+QTb=rJeT) it will be Qab+© Th= the 
Curve-Superficies of that Fruſtum. ' | 
But if the Axis TS and Height T of the Fruſtum 
are given, then it will be TSX TEU JAT, as in the 
third Step aboye, , which gives the Proportion or 
Theorem following, viz. X 
5 5 7 0-4 . As 


— 


U 
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0 


S 2. 2 7 0 177 
As the Axis of the Sphere : to the whole Superficies 
of the Sphere : : ſo is the Height of any Fruſtum : to 
its Curve-Supetficies. 
To which if there be added the Area of the Fruſ- 
tum's Baſe, the Sum "gl be the wen Superbeien of 
the Fruſtum. 


That the Solidicyaf*, every Sphere i is Nee vs Thirds by 17 | 
eee Cylinder, ins be ths Novus. * 


| According to the Work: 60 it appears ar k 
Oab, Oed, ©y/, ing do conſtitute the 2815 1 
the Sphere; and 
that Ja T, T, yT, - 
&c. are a Series of 
Terms in arithme. 
tical Progreſſion, [] 
AThbeingthegreat- - 

eſt Terz, and TC 2 
the Number oh” 
Terms ; therefore 
OATxiTC==the 
Sum of all the Se- 
ries, by Lemme II. 

And becauſe o 
ed. U TOTO OAT—OTC=0 AC» 
Fc. wherein U T3, (Td, Tf, &c. are a Series 
of Squares, whoſe Roots T6, Ta, I/. are in arithme- 
tical Progreſſion; TC being the greateſt Term, 

| and TC the Number of Terms; W OTO Y 

um BW TC= the Sum of all that Series, by Lemma III. 

che Conſequently, OATx ITC: GrcAT UAA 

1 Or Sum of all the Series Cab, Oed, OV &c. Which 

conſtitute the — of EMA Sphere ATG. Put 

As -  D=zTC 


— 


. 5 22 * Sd — 2 —— 8 "© 
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E s before. 


_ eonſtituted of an infinite Series of Circles, which 


— — n,, —§⁰rðÜj».s , 4 Wt _ 


D 2 TC, the Axis of the Sphere, then LD=ZTC, 
and }D==iTC. And becauſe IAT HTC, 
therefore. AT=2OTC=1.5708 DD; and 1. 5708 
DDx#D=6.3927 DDD. 

Again, @TCxiTC==0.7854 DDx2D=; 1309 
DDD, then 0.3927 DDD—0.1309 DDD, = 
0.2618 DDD, the Solidity of the half Sphere. 

Conſequently, 0.2618 DDDx2=.5236 DDD, 
will be the ſolid Content of the whole Sphere, - which 
is equal to 3 of the Cylinder; the Diameter of whoſe 
Baſe, and alſo its Height, is =D. 

For 0.7854 DDD the Solidity of the Cylinder, 
by Sect. V. But g of o. 7854 DDD. end, 


9CHOLIUM. care? 


From this Demonſtration it will be eaſy to de. 
duce or raiſe Theorems for the ſolid e 
of any Fruſtum of 0 Sphere, as # in the laft Fi 


. 
For we there au poi the Fruſtum r to be 


Have the ſame Ratio with all thoſe Circles chat eon- 
Ritute the half Sphere. 
Therefore it follows, that 'QaTx! Th: 20 
T5, will be the Sum of all the Circles intercepted 
3 T and 6; conſequently it will be the Soli- 
dity of that Fruſtum. 
And becauſe ſJab+QTb=aT, therefore © 
+ © Thx4T%5 : DOT the Solidity. Let 
ergab, half the Diameter of the Fruſtum- s Baſe; 
Bd its Height, and S== the Solidity of the 
Fruſtum. Then Oab=3. 1416cc, andOTb=:3.1416 
2 5 3. — 4 8 
2 


bb; 3 coploquentiye > 
3.1416 


Ye 3 


— 
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des, which being reduced, wil become gech 4+ 


hh Xo.s 0 36 8: Which 13 oneTheorem for finding theSoli - 


dity of the Fruſtum, and may be expreſſed in Words thus: 


If to thtee times the Square of the Semidiameter of the 
Fruſtum's Baſe you add the Square of the Height of the 
Fruftum, and multiply the Sum by the Height of the Fruſtum, 
and that Product multiplied by. 5236, the Froguct will be 


But if the Axis of the Sphere, and the Height of the FruF- 
tum be given, then put D==the Axis, h— the Height of the 
Fruſtum, and c as before, it will be D-hX h—&, viz. Dh - 
—hh=cc. Then will 3Dhh—2khbh— zcch-2-hbh; conſe- 
quently 3 Dhh— zhhh X 0.52356 = S, the Fruſtum's Solidity : 
which is another Theorem for finding the Solidity of 
Fruſtum, and may be expreſſed in M ords thus: 


From three times the A is ſubtract twice the Height of the 
Fruſtum, and multiply the Kemainder by the Square of the 
Height, and that Product multiply by. 5236, this laſt Produ& 
will be the Sglidity of the Fruſtum N 


* 3 


— : 
* = . 
* 4 - © £ : = " n 
* ' Los * 1 A1: 


Let ABCD be A 
the Fruſtum of a Sphere; 
ſuppoſe AB (the Diameter of 
the Fruſtum's Baſe) be 16 
Inches, and CD (the Height) 

4 Inches; the Solidity is re · 
quired. 12 & I 


* * Pea 
* * 
r 4 1 * * * 1 | - 
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By the firſt Rule, 
o 8. 
"64 square of the Semidiameter AQ. 2 
16 en | 
36g, * 1 | 
| | 3 7 | 
* Th mung o 4 
"833. [32356 | 
— 832 . 
—— -- v 
| | 1 N t 
"HIER. * 15708 t. 
| 41883 / a 
— — 4 , 
7 Is I —— hi 
: The Solidity 435-635% 8 
„ . By the ſecond kale thus. : 5 
Fir, by the Rule in Page 199, will find the Aris of 1 
| eee 3 
| | | "ITT 
1 20 Axis | 5226 4 Se. 
| A 4 | A i $34 Ro 3.5 | 'þ . 
| } From. 6 | q 77 = 10473. — 8 50 
| Subtr, 3 Twice cn 17086 7 * 
| — 1418 C6, 
| - Rem. FI- . - I The Solid Content, Nu 
| | Mul. 16 deset ch. | wg the ſame as before. 
| 31s 4 5 
== 
| Prod, 832. 


„ 1 => 
. & 
| * 
1 


— 


E 7 i 


ee mall rap; 2 
NE, _— e ane . 8 
Then becauſe be po 
it is ſuppoſed 
that am NK, 
or (which is all 
5a) that C 
CB, therefore iet 
is plain, that if 
twiee the 
ment Tu 
taken from the 


whole Sphere, 
there will remain 


, r — 

8 - < 22x x: Ns <4 —— 4 24 
" Burbacauſe chat Walz i a littleroubleſcme, [vill 

dere uy hee a Theorem for the doing i it, 

— ee, le- be, 5 

re it OCASDp QA Cs 

Lei, MF AC—)Ch=(]eb, & 2 90 8 
f Here, becauſe Q AC, AG, AC, * 

a Series of Equals; and ber of all — 
Terms; therefore CIAOXCH== the Slit al that 
Series, per Lemma I. 

And [3 Cf Deg © Gy ac, beings Series of 

Squares, whoſe Roots are in arithmetical Progreſ- 
1 ing at the Center C, Viz. O0. C, Cd, 

Cb, Ce. wherein the greateſt Term is []C5, and the 
Number of Terms is C6; therefore 7 103. 

the Sum of all the Series, ver L 8 ä 
Conſequently, the OAcx ch: .@ChiCh— 

the Sum of al the Series Of, Od, ©ab, &c, 


. nn eee of the Half Zoag 
an. 


R ” And 
? Ne. : 3 Mo * 5 


12 f Menferte D Far Tf 
Wk \ And becauſe DA CB=(jes, * 
OAC -G O. Conſequentiy SAcx Cs — 


| OACTO=: x £9 =S2OACþDah; %FGbwiil be 
| the Soligity of the half Zone. A. nn wot 


1 — 1 


Pat D=AG=2AC, x= Xen, and Hz hsc 


244 & 


Then ©AC=7854DD; wang, And 
F we turn the common Fader 543050 a Diviſor, 
; 1 7323. and then. take the 115 — that Divilor, 


3.8197, the Reſult of the precedent Work 
wil [produce th chis following Theorem. +; 2 


c 2 ur e 
3 e. ne Zane 
. 89 7 121! 42 


1 TON | 10 Ir 21 


mNK. 
> 87 38.22 * BER 30 


" the Axis, AG, 992 the Square of the Diameter of 


the Fruſtum's Bale, (« = JON dum by 
$8 1943 then multiply the Quotient Height 
L 2 eee rhe amicate middle Zone, and the Product 
will be der Sd af che middle II: i | 
+ Sem Yale... & 
Fo > This a loplai and ealy it rt. ts 
2 Jew ey 95 16211 1455 16 119 2008 1 Mt no 2 
5 , TY 4: O' XRBP © tf ONTO. . 8 Akte rod 
n bag 40H © 1619] l 5007 te 8 


— 40 219724; 1 U t o 1500, 
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„ AO 3») FO nt $7) lle to can 27 
wo D Hit at” bo viihilog 5d3-2:28iftnog X XIL 
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; — + 2 T a Ore 
| riphyche $q AY be Diameter of the greateſt Cine 
70 6nY 204 that Product multiply again by. 5236, 
laſtPri | . f the Seherod .. 
2 4 it! 4080 F 
Ar H W 
of 4 As ITE 


t. . 111 3o 
Le Kü ide billabiet or the | 
prone Circle, Ve FF ines, ts x 
en eee 7 | 23 

the Solidit/ 1 | 1 eee, 
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ee ene . 
; -—-— - = | * 11 9790 - * % « 
r 

ee 2; 


—_ 


6 . Nea 7 2 "Fart Tr. | 


— — — . — — : «4„'“.0éç 2 


4 PEMONSTAATION. 
EF 7 vi AC ] * 14 R 
Nr Spherojd | is equal to of x Cylinder, #hoſe 
Baſe i 1s 0p! to, en Circle of the Spheroid, 
and its Height equal to 
- the Length of the Sphe. 
.roid... 
Suppoſe the Figure 
- 2”  NTxSN in the annex'd 
Scheme, to repreſent a 
1 . Spheroid, forined by 
the Rotation of the Se- 
mi Ellipfis TNS, about 
its tranfverſe Axis TS. 
LetD=TS, the Length 
of the Spheroid, and the 


2 of its circumſcrib· 


Then, becauſe OTC: (NC : (Abs Dabyby 


Sect. XV. Step 3, Page 119. 


Therefore it will ve DD: dd : : (JA5: as. 
But the Sum of an infinite Series of ſuck Circles us 


Oa (whole Diameters are Chords) do conſtitute 
the Solidity of the Sphere (by Sea. XI.) 


And che Sum of an infinite Series of ſuch Circles as 
- Oab. (vix. whoſe Diameters are Ordinates of the El- 
lipſis) do conſtitute the Solidity of the Spheroid. 

* Therefore DD : dd :: 0.5236DDD* 0, 5 
Sthe Solidity of the Sphersid. (Zucl. 5.1 

. But 0.5236Ddd=2. of the Cylinder, whoſe Dia- 
meter is d, and Height =D, (by Se&. V.) 

Now, from this Proportion betweem the Sphere 


And its inſcribed 8pheroid, it will be very eaſy to de- 
duce Theorems for finding the ſolid Content wr 


12 


- * 


. If ing 8 ere 5 and d= 
Nd Beer of the gerte of the Spheroid. 


To fa 


— 


c_— 
- . ew pupae Þ > 279 


a 35 N 7 Solide. '% AN we 


—n—_—_ > — — — — 


of the Fruſtum or middle Zone of any Spheroid, hav, 
-ing the ſame Height with that of the Spfiere; for. 

As the Solidity of the hole Sphere: is to the So. 
lidity of the whole Spheroid : : ſo is any, Part of the * 
Sphere, to the like Part of the Spheroid. «al 

As for Inſtanee, ſuppoſe it was required to and 
the middle Zone of any Spheroid. 

Let DTS and dN, as above; and Hin. 
x=AM, and c=am. 


7 "> . 


:DD-E-xx xx 
Then a ADE 3-3197- *H =idejnidleZan{heSphers 


And o. .5236DDD: 20. 5#364dD :: 0 


3.8497 
2dd Fl xxddH __ 
- E 519755 =the mil Zoe of th She 


roid. — jt 


— 127 


Again, DD add! : XX : CC, Tocher i 
— H N 
Conſequently Rix 83 e * bich 


1 A . Add. | 
being en inſlad of 77755 there will ae 


= bit following Theoidta, . XH=the mide 


e de Zone of the Spheroid, n 
, That 3. . See 5. 3 
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( XIII. E 4 Peralolot CON OID. 

ere wee Conoid i is ene balf 3 * 

. A OE ns 


„ro fad Ge ſolid Content thereof: this is 
1 v | The | 


1860 
2 * 
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, , enn 


« Multiply the Square of the Diameter of its Baſe by 7054 
—.— ani CY OREN W * 


and n, be the fl ly that 


36 +7854 
36 1236 
% : — — 
216 47114 
106 70666 | 
* "+ —— — 15708 
£ * : 7854 
F bs 


5 - 2014-87 34 
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Let ABCD be a Parabolick 


| | Conoid, the Diameter of 
_ Whoſe Baſe is 36 Inches, and 


its Height CD 33 Inches; the 
nn * 


fene 
33 
——1— — 
38636352 
3836362 ö 
2)33509.980 5 | | 


— 


16e 


5 a70t)161949l36(p7 Feet, the Content: 


0-4 25553 
> C— C 
11429 
13096 
37 „ 
33389 
"2728 


1611 


DEMONSTAATION. ; 


The Parabolick Co- 
noid i is conſtituted of 
an infinite Number of 
Circles, whoſe Diame- 
ters are 

of the Para 


according to the Pro- 


peirpofereyanbolaic ll besA: AB:c ABS n= L. 


the Latns Reden. 1 


-— 


Thea 


e Ordinates 
la. Now, 


e 
ä CE, $32 5.0 


— — 


Ses, &c. 
Here SaxL, Sex L, $5xL, 
Ee. are a Series of Terms in 
arithmetical Progreſſion. 
Therefore (6a, UA, D- 
&c. are alſo a Series of 
erms in the fame Progreſſi- 
on, beginning at the Point 8s, x 
wherein [J AB 3 is the greateſt Tern, | and $A the 
Number 9 all the TA The:efare QABXISA * 
— the Sum of all the Series. (by Lemma II.) 
Conſequently, OARx iS A= the Sum of all the 
Ser les of Oba, Oye, Ogy, &c. ä "Ui 
tut: the Solidity of the Conoid. 
Put D==2AB, and H=SA. 
Then. 7854DDx;H= 292) DDH willbe theo... 
lid Content of the Conoid, which is juſt half the c ye: 
linder whoſe Baſe is =D, and Pr pep ver po OST IN 
This being right! underſtood it will be caſy ©. 
raiſe a Theorem. for finding the lower Frftun of 
any Parabolic Conoid. - „ 
For ſuppoſing h==aA, the Height of. the Fruſtum, 3 
and pa, the Height of the Part 8 cut of; then 
h+p=SA, the 545 of the whole Conoid. 


Conſequently OA 2 


> Solidi the whole 
Conoid. * f 


And besen 


| 188 ene 7 Solids, Part II 5 
1 | MEETS —Oboxp, 


E the Solidity of the Fruſtum. 
Y Bote p:HAB: :p: 03%...” X 
| e : QAB*: p: Oba. x 
| 118 ABxp=@baxh+ ©baxp.” 
ole OABxp eee e 
50, :+OA Bxp : —DObaxp | 


elbe S Ach: + Obexh=2P. f 
Dr.,; Abe, the 6 Fra 


— 


. tun" $ Solidiry, 


| Let — AB. as "before, and 4 26. ks Dis. * 
meter of the Part cut off ; then we fhall have this 
following Theorem. 1 


$27 DD+og ed h—the Solidity of ths 
he required i enn a: 


v1 CEE 
4 


Moltiply the _ of the Squares of the greater 
and leſſer Diameters by .3927, and that Product by 

.. the Height of the Fruſtum, the laſt Produt ſhall be 
the ſoli Content. * 5 TO 


— 
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F an acute uren be ſed to 2 — dat _ | 
careſt Onda, it Aue Gl m a Solid Colmar, thi in Parabolick 
is 


Tho 
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Mit Sq of the Diameter of its credtelt Ciile 
2 (beivg 1 5 — 


Let ABCH be a Parabolick Spindle, whoſe n Diame- 
ter CD ia 36 Inches, W ; theSolidt- - 


ty is required, + |» 
3. «4 aa” * of" N —— : 4 
$6=CD ' ant E 
wi ang. 
— — 1 : ' A — ; 
218 - 851348 


108 © 376992 % 
—— 1} 83476 * 


ae een, 141883 
' . 

N ene * 

4 e a 


4383531635 
488581642 


mmm. 


Ko hee ee 


(44 "1903 
= 7 I9SP ©. 
25 | 5 % %%᷑ „ 
1 14518 44 
dT eee 
| . r 


£4 %% 9 


The ae is 611004 Fen. | 2 
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— I 2. Selce Part l Il. . | 


Series of Cireles, whoſe Diameters are all parallel to 


1 


* 


* 


r r 


b Mo TAT IOX | 
A Parabolick Spindle is conſtituted. ot: an inte 


the Axis of the Parabola, as Oma, One, Opy;, &c, 
Let us ſuppoſe the Line 84 parallel to AB, c. 
- it hath already beat proved, chat the Lines In, 


. N. Ee. are a Series of Squares whoſe Roots are in 


© arithmetical Progreſſion ; conſequently. their Squares 
vin, —.— Ogn, 0142, c. will be a Series of Bi- 
L nadratz, whoſe Roots will be in arithmetical Progreſ- 


CSA na. 
Firh, 2 5 —5 — oe; 
es 
x 18.2 4 | DO SA—2SAX A= N. 
2825 1 DOg:=[2z. 
30+ 6 | (ISA—2SAxXbp+D bp= Opp, &c. 


1. In theſe Equations, the SA, USA, DSA, 


being a Series of Equals, and AB the Number of all 


the Terms; therefore it will be SAxXAB =the Sum 


of all the Series, by Lemma I. 


* 


2. Becauſe fw,'gn, bp, &e. are x Series of Squares 


' wherein SA is the greateſt I erm, and AB the Num- ; 


ber of all the Terms; 


Fo fore 2SAXSAXAB xe, will * the 


3 
Sam of all the Series, x by n 


23. And 


4 


Which being premiſed, we pry” © * e 


53 * a6 


3 EY 
C 0 lids. © 101 
Tap 4. Mienen n T 750 0 9 
And the Qn, ga, 9, Ec. will he a S 
of Terms in the Ratio of Blquadracs, as above, [ISA 
being the greateſt Term, and AB the Number of all 


the Terms; therefore it will pe — pat: | 


Som of ir he ere, by lene v. A 
ee 
'3; 


Wueste! it Gen chart] SAXA 


” 7A 


NE . al th bers of g. 
res 3 Ke. „ 12 


That i, OD. rare the res, 
;AORAXAB 


. 
—— — 


D 120, . i, Ser, 


=the Sum of all the Beried of Circles, 7. Car, 1 
©Opy, &c. which. contitate the Saler of Kult the = 
Saale, vir. of SAB. 
T putting: ting D. es A, "and Hora AB25e 
ad aa woes She Mp 
ick 8 xx of o. 7834 D , . 
the — of its citeumſcribing n | 9 
From we may alſo raiſe « Theorem For © 22 | 
the Fruſtam $Apy,: of the laſt Figure 
For SBA being the greateſt Term, Oy che leaſt 1 
Term, and Ay the Number of all the e mt | 
cles ande between: ae ers © wit3 4 : 


. 
— — 


* 
. 
= —  _ — 


N 9 . 3 0 * * 
_— do 602 I. 3+.) * 1 . 2 id ** 928. 


% * 1 - | 
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4 - 
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Tl | k = 
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Tbere 

dere. Jom of all the Series, 083, Ina, 
HCO Dy 
" ** 317 1 0%, 

1X 323 ae En. 


dS, 


2 | 3] 3 DSA—2SAx#p 5 ay 
„ Buds Den- gf Ole pnei 
=-, Lahe Hal. 
75 7/2 Cs FCI HIC. 
tal [ 208A+ 10% NA. theSum 
f all the Series of OSA, Ona, 18255 'Opy, which 
'&* eonftitute - the Solidity of tha Fruſtum 8A). 
Therefore putting D==2SA, as before, C 20), 
X ph, and H= AN it wilt be 1.5708 PDA. 
7 | 785400. . H- = the Fruſtum SApy. 
if we make L—2H, then oh no8DD+.7854 
- CC-.31416xx * Double of that Frnſtum, 
being the middle Zone: Which in Worgs is thus. 
Multiply the Square of the gr jameter by 
1.5708, and multiply the 80 of the leiter Dia- 
meter by. 78 5 and 9 che Square of the Dit- 
. "of the Diameters by. 31416 from the Sum 
of the two former Products ſubtract the latter Pro- 
duct, and multiply the Remainder by one third 
Part of the Length, amd chat Product will be the So. 
e of the al. Zone en 
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ee 
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Of the Meaſuring of the Works of the ſe- 
veral Artificers relating to Building; 
and what Methods and Cuſtoms are 
"ln fc OOO SETS 


( I; ' Of Cinperrexs Worx... * 


H Works which are meaſurable, are, 
| 1 Flooring, Partitioning and Roofing ; all which are 

. meaſured by the Square of 10 Feet long and 10 Feet 
broad; ſo that one Square contains 10 ſquare Feet. | 


1 


1. C Flooring. 


If a Floor be $7 Feet 3; Inches long; and 28 Feet 5 Inches 
broad, how many Squares of Floor ing are there in that Room? 


N 


Multiply 37 Feet 3 Inches by 28 Feet 6 Inches, and the 
Product is 1631 Feet, G. which: divide by 100; (this is 
done by cutting off from the Product two Figures towards 
the Right Hand with a Daſh of the Pen) the remain- 
ing Figures are the Quotient, and the Figures cut off are 

Feet. Thus, 1631 divided by 100, by cutting off 31 from 
the Right Hand thereof, the Quotient is 16 Squares, ahd 
31 cut off, is 31 Feet. f a © 2350 
\ nc WOK both by Decimals, and alſo by Feet and 


1 hy g * q 4 * 
\ : \ 7 
\ . 


— 


* 


> & 


' Wn . 
8 $7-25  -$E/-8 
258.8 28 66 
x — — — 
28625 456. 
45800 .. 114 
11450. 20-5 &E 
5 — „ e 
et Ri a 
Facit, 16 Squares and 31 Feet. ' Ia; 


Nor, That.s is che Decimal for Half of any Thing. 5 
is the Decimal for a Quarter, and. 165 is the Decimal for 
Half a Quarter; fo, inthe laſt Example, 25 is the Decimal of 
z Inches, becauſe 3 Inches is a Quarter of a Foot; and ; is 
"the Decimal of 6 Inches, becauſe 6 Inches is half a Foot. 


| _  Exemple2. Let aFloor be 53 Feet 6 Inches long, and 47 
Feet 9 Inches broad, how many Squares are contained in 


that Floor:? | 
47.75 ; „ 
9 WAA 
D +. 
A353 212 . 
23375 „ 
—— — -13 4 . 
. agigqy6ns e 
25154 7 6 


ma at squares avid 54 Feet. 
y Scale 4 Compaſſes. 


in the firſt Example, extend the Compaſſes from x to 
48.8, that Extent will reach from 572 50 15 Squares and 


a third Part. 


In the ſecond Example, extend the Compaſſes from r to 
41-75» That Extent will reach from $3.5 to 25 Squares and 


above an 


< 2. Of 


— 


. „ ——— 
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2. of Partici onin g. 


ne a e e 00 
11 Feet 6 Inches, and in Height 1s Feet 3 Inches, how 
many $quazes are courained therein? E: © 


The Length and Breadth bein mules bed 3 5 | 

- ProdudRt is 020.6253 which divide by T6. {as before is 
 ſhewed) and the Anſwer is ro Squares 10 Feet; the I 
a in iheſe Caſes are «Cos lus.” | N., 


*4 * © CS 13403) 
— * 


; 12.35 ' «9:12:34 f — 1 ö , 77 7 


" TA. 0 
f 4 7: 6 


e 5 326 
2 eee ee eee n eee 
6123 — 
„ LEE 
| E200 _ $800 | [= FE... 
| p L —ä  — 
10.19.6235 Ig eke 7 6 


- Facit, 10 Squares 10 rect. 


Ele 3. If « Partition n | 
91 Ecet ; Inches, and re Feet 3 Inches, how ma- 
ay Squares are contained therein? : 


The Length and' Breadth bing "Ga white, the 
Frog is 1033 Feet; which divided by 100, the Anſwer 
will be 10 Squares and $6 Re. I 


7 51.75 NO K 
N 11.28 eee 
. 11 3 
44s — 
22 18350 * 1009 3 
0 e ee, ee ene 
„„ 
7 e — 10131 a 3 
id .- do{gard7s tf 5 


— 
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Tris a Rule amongſt Workmen, that the Flat of any Houſe, 
and half the Flat thereof, taken within the Walls, is equal 
to the Meaſure of the Roof of the ſame Houſe z but this is 
when the Roof is true pitched. For if the Roof be more 

flat or ſteep than the true Pitch, it will meaſure'to more or 
leſs accordingly. + A | 
. Example 1, If «a Houſe within the Walls be 44 Feet 6 
Inches long. and 18 Feet 3 Inches broad, how many Squares 
of Roofing will cover that Houſe? -; , - | 


-< 


Multiply the Length and Breadth together, and the Product 

is $t2 Feet, the Flat; the Half thereof is 406 Feet, which 

added to the Flat, the Sum is 1218 Feet; which divided by 
/ 100, the Anſwer is 12 Squares and 18 Feet. 


| | * 
e 46 
so 10 3 
— - * 2 — — 
n 352ü—„— 
730 „„ 
7300 6 
8 | 2 0 
Plat. 812.128 ——— 
3255 Half. 406 The Flat, 6121 6 
F 70 11 * - , The Half, 406 1 
5 12118 $343 4,5 Ry n | 
"3 ' Sum. 12 18 


4 Fact, 12 squares 18 Feet. 
By Scale and Compaſſes. 


In the fitſt Example of Partitioning# extend the Compaſſes 
from i to 12.287 that Extent will reach from 82.3 to 10 
Squares and one Tenth: Lr 
In the ſecond Example, extend the Compaſſes from 1 to 

to 11.25, that Extent will reach from 91.75 to zo Squares, 
aad a little leſs than a third Part, FL 


S. ee 4a mr = ww 


> 
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In the Example of Roofing, extend the Compaſſes 
from 1 to 18,25, that Extent will reach from 44:5 to 818, 
the Flat; to which add the Half thereof, and the Sum is 
14.18, which is 22 Squares 38 Feet, as above. | 


There ate other Works about a Building done by the Car- 
penter, that are meaſured by the Foot, running Meaſure, 
that is, by the Number of Feet in Length only ; as Corpices, - 


Doors and Caſes, Window Frames, Guttering, Lintels, Som- 


mers, Skirt boards, &c. 


NOTE t:. In meaſuring of Flooring, after you have 


meaſured the whole Floor, you muſt deduct out of it the 
Well holes for the Stairs and Chimneys; and in Partition- 
ing, for the Doors, Windows, &c. except (by Agreement) 
they are to be included. C27 n 


97 


NOTE 2 In meaſuring of Roofing, ſeldom any De- 
ductions ate made ſor the Holes for the Chimney Shafts, 
the Vacancies for Lutheren- Lights and Sky-Lights; fot Nez | 


are more Trouble to the Workman, than the Stuff w 
would cover them is worth. 1 ' 


WAS o- N=, NZ I F + —_ — au 7 8 72 
ren +} *+x* 2 * * 4 
zo 3-4 $ok AL CAS Toa 2 — Y 24 7 284 * oy 220 E PD N 22. * 


( II. Of Barcxtayess Work. _ 


Tux principal is Ting, Walling, and Chimney work, 


Tiling is meaſured by the Square of 10 Feet, as Flooring, 


Partitioning and Roofing were in the Carpehter's Work; 
that berween the Roofing and Tiling the Difference will not 
be much, yet the Tiling will be the moſt; for the Bricklay- 
ers ſometimes will require to have double Meafare for H 


and Valties When Gutters are allowed double Meaſure, the ; 


Way is to meaſute the Length along the Ridge Tile, and 

that Means the Meaſure of the — whore burke 15 

uſual alſo to allow W Meaſure at the Eaves, ſo much 
a £ | | 3 | * as 


. 
-— 


- 


* 
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as the Projectuxe is over the Place, which is commonl 2 
bout 18 ox 20 Inches. ; Me, | 7 - 


Depth on both Sides (with the uſual Allowance at the Eaves) 
12 z7 Feet 3 Inches, and the Length 45 Feets I demand how 
many Squares of Tiling are contained therein? 


| * ̃ FP. I. | 

= | 37 3 37-25 
; 45 © : 45 

175 18625 

148 | 14906 

11 3 —ů—ů— 

| i e 16 76.a8s 

16176 3 ; 


Auſwer. 16 Squares 76 Feet. 

Examples. There is a Roof covered with Tiles, whole 
Depth on both Sides (with. the Allowance at the Eaves) is 35 
Feet 9 Inches and the Length 43 Feet s Inches; I demand 

| bow many Squares of Tiling are in the Roof? | 


1 


W. 4 
_ — ——— — — . = —— 


„ {+ SE, 
3s 9 43.5 
* — — ) — % 
11 7 TE 8737S 
wy 129 10725 
| a 14300 
10 10 6 ie — 


ä 18138125 


| Here the Len h and Depth being multipliedt ether, the 
Product is 15 * Feet; 2 5 divided by = (2 before 4s 
mug) he Anſwer is 15 Squares and 55 Feet. 


\ 


|| 5 
k 7 g 1 "TT 
. 
. 8 1 
* 
* * 
.* . ” 


. 
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5 Example 1. There is a Roof covered with Tiles, whoſe 
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6 


By Scale 4 Compaſſes. : 


In the firſt Example, extend the Compaſſes from 1 r 
that Extent will reach from 45 to 18 Squares, and a little a- 
bove three Quarters of a Square. ; | 
In the ſecond Example, extend the Compaſſes from 1 to 
35-75, that Exyent will reach from 43:5 to 15 Squares and 
$5 Feet, that is, a little above a half Square. s 


| 2. Of Walling. © 


Bricklayers commonly meaſure their Work by the Rod- 
ſquare of 16 Feet and a half; ſo that one Rod id Length, and 
one in Breadth, contain 271.25 ſquare Feet; for 16.5 multi- 
plied in itſelf, produces 272.25 ſquare Feet: But in ſome Pla- 
ces the Cuſtom is to allow t 8 Feet to the Rod, that is, 324 
2 Feet; and in ſome Places the uſual Way is to meaſure by 
he Roed of 21 Feet long and 3 Feet high, that is 63 ſquare Feet; 
and here they never regard the Thickneſs of the Wall, but the 
uſual Way is to moderate the Price according to theThickneſs, 

But in Ireland they meaſure by a Perch of 21 Peet in Lengrh 
and 1 Foot in Height, without any regard to Thickneſs in 
the Meaſuxe. . - | OPT 
When you meaſure a Piece of Brick- work, the firſt Thing 
is to enquire by which'of thoſe Ways it muſt be meaſured; 
then having multiplied the Length and Breadth in Feet toge- 
ther, divide the Product by the proper Divitor, cither for Rods 
or Roods, and the Quotient is ſquare Rods accordingly. 

Butin England, commonly Brick Walls, that are meaſured 
by the Rod, are to be reduced to a Standard Thickneſs, viz. of 
a Brick anda half thick, (if it be not agreed on to che con- 
trary) and to reduce a Wall to Standard Thickneſs, this is 

| RR 

Multiply the Number of ſuperficial Feet that are found to 
be contained in any Wall, by the Number of half Bricks 
which-that Wall is in Thickneſs, one third Part ot that Pro- 
duct ſhall-be the Content thereof in Feet, reduced to the 
Standard Thickneſs of one Brick and à half. 

Example 1. If a Wall be 72 Feet 6 Inches long, and ry 
Feet; Inches high, and 5 Bricks and a half thick, how many 
Rods of Brick-work ate contained therein when reduced 
to the Standard? 17 0 coats 
N | $9.3 
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19.15 Height. 
12.8 Length. 
9625 | 8 
3830 KATO | * 
13475 | : 
139s.62g | bye g 


11 
5 8 | ———— — 


3)153$1-87S 


. Winne 
4 — 


| #9425) $117. 291(18 Rods. | 


——. 


339479 


{ 0 
0 
- = 


————— — 


68,06)21679(3 Quarters of a 1 


— 7 — 
13.61 


Aue. e 


1 


—— 


4 


- 
— 


— — — i. —_— — 


Chap. 3. Bricklayers Work. 25 201 


NOTE, That 68 os is one fourth Part of 372.25. 

NOTE alſo; That in reducing of Feet into Rods, they 
uſually reject the odd Parts, and diyide only by 272, as is 
done in che ſecond Way of the. laſt Example; ſo the Anſwer, . 
by that ſecond Way, 15 18 Rods, 3 Quarters, and 18 Feet, 
more by about 2 4 Feet than by the firſt Way, where it is 
done decimally ; a Thing very inſigniſiaaut. 


Example 2. If a Wall be 245 Feet 9 Inches long, and 16 
Feet s Inches high, and two Bricks and a half thick. 1 de- 
mand how many Rods of Brick-work are contained therein, 
when reduced to Standard Thicknes :?? ' 


$45-75 . | 
21 FFT 
— — ; 
1427756 
147730 
24375 
5 Wes 
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9) 2027 


373)67 56{24 Rods 
1316 


63) 22803 Quarters of a Rod. 


24 n 
Anſwer. 24 Rods, z Quarters, 24 Fees, 
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© Beto t ret Mew how to work the two laſt Za wales by $ 
and Compaſles, 1 tf dos bow to find oboe, Be 

| fee = e 5 Ky would be top intricate 
and tedious to perform by Scale and Compaſſes,” accordin 

do the Rule above — „ : 


To find the 3 Divifors. 


Divide 3 (the Number of Bricks in 2 and x) by the Num- 
ber of half Bricks in the Thickneſs, the Quotient will be a 
Diviſor which will give theAnſwer in Feet. But if you would 
have a Diviſor to bring the Anſwer into Rods at once, then 
LEO 2 2.25 by the Diviſor found for Feet, and the Pro- 
Auct will be a Diviſor which will give the Arſwer in Rods. 


— 


_- Example. Let it be required to find a. Diviſor to 
reduce a Wall of three Bricks thick. 3 __ 


Divide 3 by s, (the half Bricks in the Thickneſs) and the 
Quotient is 5, which is a Diviſor that will give the Anſwer 
in Feet. Then multiply 2752.25. by .s, the Product is 
136.115, the Diviſor which will give the Anſwer in Rods; 
that is, as 136.123 is to the Length of the Wall, fo is the 
Height to the Content in Rods. Or, 3s .5 is to the Length, 

 -  o is the Height to the Content in Feet. £ 


IN - Aſter the ſame Manner you may find Diviſors for an) 
| other Thickneſs, which you will find to be as expteſſed in 
| the following little Table. | | 
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. 
— 
* 
. 


— 121 


Ke 9 88 of n | 
Nr. Bricklayers Work. - 203 


SCAN TED | | ;viſor for | 
The Thicknels of the [Divifor — 1 
Wal. © .| Anſwer | the Anſwer | 
\ | | in Feet. | in Rods. 
[- — — — — — 
1 Brick thick ! bs : 403.375 
1 and half Brick thick 1: 272.25 
2 Bricks thick f 2 "| 2041875]. 
2 and half Bricks thick 163.35 
3 Bricks thick 136.125 
: and half Bricks thick 9 116.678 
le 4 Bricks thick +375 102.0937 
to | 5 
Ute 
ng 


Let the ſecond E:ample, aforegoing, be RED by Scale 
and Compaſſes, where the Le Dane 18 245.25, the Height 
16.5, and the Thickneſs is 4 Bricks. 


b Extend the Compaſſes from 163.35 (the IS Number 5 
m- againſt 2 and half Bricks) to 245.75. * will . 


e 4 from 16,5 to 24 Rods and 8 Tenths. * 
uld | 
hen Again, if the Length be 3 n 


ro- 18 Feet 9 Inches, at 3 and halt Bricks thick, e 
Is. ace contained therein? 55 


1 Bl Ecicndthe Compaſfes flom 126.678 | (the 3 
t18.75, that Exrent will reach from 75.5 tq r2-x3.; that 
is, 14 Rod, and a little above half a Quarter. 


wet In Britais it will be very proper and 3 for 
dis ſuch as have frequent Occaſion to meaſure Brick-work. to 
ds ; have in the Line of Numbers litile Braſs Center-pins at each 
the of the Numbers in the third Column of the above little Ta- 
gth, WY ble, with a Figute to denore the Thickneſs of the Wall . 


Ifa Wall be 104 Feet 9 In and iy Bee 3 Inches 
any bigh, how ke axcomanet cen 


204.73. © 


8 Oy _ 
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: * | - ”F. L NE 
104.75 104 „ 
17.25 F 
. : F —— — 
T 
20950 104 . 
173325 Re.” 7 
10475 „ BD. l- 6 
63)1$06,9375(28 1806 11 3 
126 5K | . 
— Anſwer. 21 Rods, 42 feet. 
| 846 k - g 5 a f pq - 
84 
— — 


75 
=. © "NOTE, That ſuch as dig Cellars do many times do 
them by the Fjoor, 18 Feet ſquare, and a Foot deep, being 
2 Floor of Earth, that is, 324 lolid feet. 


3. Of: Chimaies. 


lf you are to meaſure a Chimney ſtanding alone by itſelf 
without any Party-wall being adjoined, pi irt it about 
for the Length, and the Height of the Story is the Breadth, 
the Thickneſs muſt be the ſame as the Jaums are of, provi- 
ded that the Chimney be wrought upright from the Mantle- 
tree to the Cieling, not deducting any Thing for the Vacan 
between the Floor (or Hearth). and he Mantle-tree, becauſe 
of the Gatherings of the Breaft and Wings, to make room 
for the Hearth-in the next Story. +3 | 
If the Chimney back be a Party-wall, and the' Wall be 
meaſured by itſelf, then you muſt meaſure the Depth of 
the two Jaums, and the Length of the Breaſt for a Length, 
and the Height of the Story the Breadth, at the ſame Thick 
neſs your Jaums were ot. WS, "Ig 
When you meaſure Chimney-ſhafts, girt them with a Line 
round about the leaſt Place of them, for the Length, and the 
Height ſhall be your Breadth: And if they be four Inch Work, 
then you muſt ſet down your Thickneſs at one Brick-work; 
but if they be wrought 9 Inches thick, (as ſometimes they 
i: 8 are. when they ſtand high and alone above the Roof) then you 
muſt account your Thickneſs one and half Brick, in conſideta - 
tion of Wyths and Pargetting, and Trouble in Scaffolding. 1 
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Exanple:” su. = Ws 
poſe this Figure,” Fei. 
to be a Chimney _. . © 5 th 
dat hach a doubſe BEE Cc. 
Funnel towards renn. 
the Top, and a hi E | 
double Shaft, and _ | ' may War amor : 
is to be meaſured N - 
according to dou- 1 0 8 
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Hit 
ALE, 


Firſt, 1 begin 
with the Breaſt- 
Wall IL, anq the 


and HI, Which to- 
gether are t Fert 
5 Inches; then F 
of the Square HF, I 


which multiply'd i 
together, produce "if 
2 34Feet,qIgches,, if 
6 Parts, for the 
Contentof the Fi- 
gure FGH RK. 
7 0 
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- = 7 
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Content of the Square DE. r 
tot the next Square Feet, and the Lengtn 


Then the |; 
of thg Breaſt-Wall and two Angles is 16 Feet 3 Inch hic 


ceth 71 Feet 9 luches, for 


the Square BC | 
1 * 5 . 7 | = - 4 SEE 25 4 The 
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| The Compels 
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700 | of the Chimney-Shafes is 13 Feet 9 loches, + 
and the Height 6 Feet 6 Inches, which multiplied together 
make 89 Feet, 4 Inches, 6 Parts, the Content of the Shafts, 
-  _ - + ÞTheDepthof the middle Fetter, that parts che Funnels i 
| - -- xa Feet, and it Widenels 1 Foot z Inches, which multipli- 
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N j9)10ba(s Rods 


610 266( e Quarters, 
Rem. 62 beer. 
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"wo added the five Products together, and doubled the "pe 7, 8 
Sum, tt double Sum is the Content of the Chimney in feet,. 
according to double or cuſtomary Meafare; which Feet muſt AL 
be reduced to Rods, as was ſhewed before: . - - - 5 

N Erumple being reduced to Rods, 8 
(the Thicknels being ſuppoſed x and half B Bricks) it makes 3 
Rods, 3 Quarters, and 6 Feet, that js, 4 Rods wanting 6 Feet. 

This is all the Meaſure that can be allowed, the 

. Chimney ſtands in a Gavel, or Side Wall; in which! Caſe. 
the Back, of the Chimney (here not meaſured) is accounted 
as Part of the Gave * if the Chimnies ſtand by them · 
ſclyes, as all Stacks of Chimnies in great Buildings do, which, 
in ſuch Caſe, is all Chimney- work, we theret re otight to 
be meaſured * on all e, 


00002020090900090000 | 
Gul. of PLAISTERERS Work. 


HE wan Works are. Nische of rwo Kinds. 
namely, 1. Works larh'd or plaiſter 'd, which they. 
call Cieting, 2. Wotks render d. which is of two ___ 

Linds, ux. upon Brick Walls, or between Quarters in the - 

Ratitious between Rooms; all which ate meaſured dy the 


— "I E e which is 9 Keri. 97 


D 2— I I 


* of Cieling. 3 £ 


"Ws Cieling be 99 Feet g Inches long, and a4 Feer o Inches 5 
toad; how _—_ Yards doth that Ciclingconmin? 


Multiply $0 Feet 9 Inches by 24 Feet 6 Inches, TY 
: ProduR is 1463 Feet, 10 Inches, 6 Parts; which divided by 
Is 1 . r 


_m 
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1 e 1463 10 * Auer. 262 $ 
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| | : | 8 $i . Seal and cone. 


| 3 e a | Compaſs from 9 to 59 Feet 9 Inches, — i 
1 E. dent will b from Feet 6 Inches to "> Yards, 
wit 5 ( 

. Of Rendering. 
bat If the Partitions berween Rooms TY 141 Feet G 


6 Inches about, and 11 Feet 3 Inches — how mur Tards 
+ HH" are in thoſe, Partizjous? * 


* 
: — 


| Eo 35 ies Multiply 141 Feet o inches by e 3' Taches, and de 
|  Produdt is 1891 Feet, ro Inches, 6 Patte; which divided by 
V, gives 176 Yards 7 Peep the Anſwer, LION 
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a Joyners Work. "20-5 
+ _ yer 2 FT. 7 7 . 
27 1 X 14.5 34 * 
' i 
mu as . Y ; d + 4 
88 „ 
78 „ 
„ nF 
Wee „N55 0 E 
Ts. Anf. * #2. | 75 2 85 — 82 . 
n * ++ d 1176.37 - A 
: r een f 
na Fs al" Gor 9 to 1459 that ba 
W 25 10 26 $7 Yards. x 


NOTE 1.,. If thite be any Doors, Windows." or - db like, R 
in ayout 5 you muft map Deductions tr then.” | 


"NO 7E E. bes you meaſne renderin upon Brick- 
Walls you are to make no Deductions; but when you mea- 
ſure Rendering between Quarters, you may very well Ton. 
ae v.75, IO Beats and Leritioes, © ; 


NOTE . "Ie Whiting and Coloni are boch mea- 
ſured by the Tard, as Cieting and Rendering were; and as 
in Rendering berween'Quarters you deduct one fifth Part, 
ſo in Whiting and 3 E * one un or - 
AY Fr 51 8 
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* J of JOYNERS Work. © 
by 

3 Jones <6 meakate their Work the Yard RI . 

wo, Bough Dimenſions they differ trom ſome others ; 7 
E ave a Cuſtom, and ſay. We og te meaſure where + 

5 eur Plaue Aren wherefote, in taking the Heig C of any 
14d — . about, and ſelling Fran 

# | „ FT 

; CE PR ] : 


99 
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” 5 | . bs ena 7 Fare II. 


and Mouldin they, with a gs n at the Top, — 

girt over all the ' Monldings 6 Seri + begin at the Room to 

. . meafure much higher — itis: Then, for meaſuring ont 
25 they only take it as it is upon the Floor. 5 


' Example 1. r. Ita Room of Wainſcot (deing girt PX: ON 
over the Mouldings) be 28 Feet 9 Inches high, and 1 28 Feet 3 
% Laches in compaſs, how many Tardsdoth that Room contain} 


| Multiply the Compaſs by the Height, and the product is 
1928 Feet, 5 Inches, 3 Parts; which divided by 93 » gives 220 


* F. L Ee 8 
126 3 ; 126.28 
N 125.758 N 
: gf © +: 55 6342 : 
126 0 3837 
: 6 2," 6:3 6315 
; a2 C8... +-- 12635 \ 
$ L 0 1 * - F 
. 0 ORD: © $2 9)1988-4375 ,. 92 
991516 3 —— 
1 ö — — | 120 8 * 


_— 40 22 
Fact 220 Yards 8 Feet, *; 


f Keene If a Room of Wainſcot be 16 et 3 * 
high (being gitt over the Mouldings) and the Compaſs of 
the Room 7 Feet 6 Inches, bow 1955 Tetds are coniain- 
ed therein ** f 
Multiply 137 Feet 6 Inches WARES! 3 Eckes 120 the 
vroduct is 22 34 Feet, 4 Inches, 6 Parts; which n 7 
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| fo Joyners Work there is another Thigg to be obſerved, 
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Fat 248 Yards, zFeet,  . . . 


For the firſt Example, extend the Compaſſes from 3 18 
126.25, that Extent will reach from 15. 75 to 230.8 Yards. * 
For the ſecond Example, extend the Compaſles from 9 to E- 


137.5, that Extent will reach from 16.25 to 245 ee . 


about a Matter. | iT 


y 5 75 * 


chat is, in the męaſuring of Doors, Windd w- Shütters ane 
all ſuch Work us is wrought on both Sides, they ate paid for 
Wark and half Work ; ſo that in medſuting all ſuch Work, 
you muſt firſt find the Content, as before; and take half hat 
Content and add to it; ſo ſhall the Sum be the Content at 
Jö; RISEN: . 


- *-. 5 „ . * J 


Example. if the Window Shutter about a Room be 65 | TS 
Feet y Inches broad, and 6 Feet 3 Inches high, how»-many - 
Yards ate contained therein at Work and half: 


* 1 © * 
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Multiply 69 Feet 9 Inches by 6 Feet 3 Inches, and the Pro- 
duct is 435 Feet, 11 Inches, 3 Parts; the half whereof is 217 
feet, 1.1 Inches, 7-Parts; which added together, the Sum ia 
653 Feet, 10 Inches, 10 Parts; which divided by 9, the Quo- 8 | 5 
tient is 2 Yards 3 Feet, the Content at Work and half 
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b 5 lf 9 1 7 Scale ard Compatin, 


e KEN ihe Eompatic from 9 to 45 755 5 wit 
. ©. reach from 6.25 to 48,4 Yards; the Half whereof is 24.2, 

2x9 85 - which added * ee 172 . G | at 

Work and hall. - 1 
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© NOTE, That you 1800 4 br at 9 
18 hes; but you muſt meaſute the Window. aud, 2 man | 
| Voard and Check by rale. 1. * 
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a PAINTERS Work. 
Xs — n the ume dens or Faineers Work is the 
. pi ＋ as chat of Joyners, by girting over the Mould- 
= ' ings and Swellin 22 in taking the Height; 
> "dir it Reaſon that they Mould de. pald for that on 
Wich their Time and Colour are hoth expended. ' The Di- 
| | menſions thus taken, the caſting up, and reducing Feet into 
- Yards, is altogether the ſame as N oyners Work; but the 
Faintet never requites Worte and half, but reckons bis 
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gel that Witdow-Liz ks, Window-Bar — 
N e * 2 


; Enenyle. If a Room be inted, TY Height ogyine + 
over the Mouldings) is 16 Feet ng ne and the {{b of 
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Ali 95 ” Fore e 16 Feet CTnches, was the 
Produt is 1614 Feet, 10 Inches, 6 farts; w | 
rides Ts e is ee OWE . 
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NE By Seale and Compaſſes. | 


_ "Pad the Compaſſes Som 9 to > 16.69 that Trent wit 
reach from 97: * n 0 
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g. of 6 LASIERS Work. 


LA $1ER'S 4 8 their W Wai the boo 
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NOTE, That hes Windows 3 half Rounds at the 


Top, they meaſure them at the full Height, as if they were 


in taking their Dimenſions to w 


uare. Alſo round ot oval Windows-are meaſured ar the 
full Length and Breadth of their Diameters. Likewiſe Croc 
' ket Windows in Stone · work ate all meafured by.their full 
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5 1. of Boaxn-Maagunn- 


To mates Hor, is vo other but to-meaſure « long f 


Square. 


1 t. If a Board be 16 Inches broad, and 13 Feet 
Jong, how many Feet is contained thetein? 


Multiply 8 by rz. and the Product is 205; which divided | 
3 gives 17 Feet, _ which is a third Tart | 
Of à Foot, 5 


% 


Or thus: M Multiply x 56 (the Len oth i in Inches) . 16, and 
the 1 4. 24563 which Abs ed Fl 40 the Quotient 
is 17 Feet, 48 remains, Which is Fact of 1443 
nn. as before. | 


= x 9 7 — — els ee 79 pr os 8 bids 
20 The Menſuration 0 Part II. 


Mitt. 


2 


As 12:13 :: 16 4 
2 12 


e 
On, A$144:156::16 - 
ST tg” | 
936 
—_— 
-- 244)2496(17 114 
N 4er n 
ü 1056 
oo | 
42 


w, senke and Compaſſes, 


5 | «ike 
Extend the Compaſſes from 12 to 13, that Extent will 
reach from 16 to 17 J Feet, the Content. 

Or, Extend from 144 to 1 56, (the Length in Inches) that 
Extent will reach from 16 to 17 J Feet, the Content. 


Example 2. If a Board be 1 9 Inches broad, how many 
Inches in Length will make a Foot? . 


Divide 144 by 19, and the Quotient is 7,59 | near ; and 
ſo'many Inches in Length, i « Board be 1 5 broad, 
will make a Foot. # . ty 


Inch. Inch. lach, lock 

As 19 5 144 2 Ix 7 158 ſerd. 
Extend the Compaſſes from 19 to 144, chat Extent wil 
reach from 1 to 7.58, .that is, 7 Inches and ſomethir _ 
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a Scale ot Inches, and run that Extem along the Board, from 
End to End, you may find how many Feet that Bon contains, 
or you may cuba hon that Board nb FIRES. EY 


For this Purpoſe there is a Line pen wo ordinary oint-  - 
Rules, with a little Table — go n the End, of allſuch 
Numbers as exceed the * . as in this litile 
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uches, you Will find it againſt x6 
Inches, counted * the — End of the Rule: if the 
Breadth be 11 Inches, then a little _— nn e. 
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Feet and Inches) 1 multi 76 and then 1 3, 2 
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Exanple 2. If u Piece offquar'd 9 en ebe 


deep, and 1 Foot 7 Inches broad, and 16 Feet 3 Inches long, 


nn of Tunder᷑ ar in that Piece? 


ultiply the Depth, Hen rer cgi and 
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Fot the fi Example, extend the Compaſſes from r2 tors 
Inches; (the Side of the Square) that Extent will reach from : 


rs Feet, (the Length, being twice turned over) to 28 Peet, 
and ſomething more. - Xt i 
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fror tlie ſecond Example, fd a mean Proportional between | 


19 Inches and 33 Inches, by dividipg the Space between them 


into two equal Parts, and the Compaſs Point will reſt upon 
2.5» Which is a mean Proportional. berween 19 and 33. 


Then extend the Compaſſes from 12 to'25, (the Proport 15 
onal found) that Extent will reach (being twice turned over 
from 16. 5 Feet, the Length, to 73.23 Feet che Content. 
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„ Mr rene 
firing theſe laſt Sorts of Solids, by adding the Depth and 

27 Breadch together, and taking Half for the Side of —— 

Square: This Error, tho“ ĩt be but ſmall when the Depth and 
Breadth are pretty near equal, yet if the Difference be great 

the Error is very conſidetable; for the Piece of Timber, 

| the meaſured, will — nas than er ws — 
whoſe Length is equal to the Length of the Plece im 

A aodthe Square equal to half the Difference 

of the Breadih and Depth, as I ſhall here demonſtrate. 


% . 3 ſay, the 
Oat} Lacs : SKI is greater than 
- the Parallelogram AB 
CD, by thelittle —— 
9 drs — 
K is e 
10 the Parallel — 
423 am LQ is e- 
= qual. to the Parallelo- 
| 8 „ 
3 is greater than 
f de 
Uitle Squares 0 HI. 
Which was to be prov' d. 
-.. Otherwiſe, you may 
prove it by Numbers, 
thus z he Sum of z; and 
19 is 52; the Half there- 
of is 263 the Square of 
46 166763 and the Pro- 
dukt of the Depth and 
Breadth is 647 ; the Dif- 
+ _ ference of theſe two is 
49, equal to the Square 
%% c ˙ TINLT CO INTOCE 5 
for the Difference between 33 and 19 v4, the Half thereo: 
is 7, waoſe Squate is 49, Which was to be proved. 


_ . Now, if this 49 be multiplied the Leng th of the Piece, 
Aa nd tha! Product divided VG. 8 bring it to Feet / and thoſe 

Feet ad ied to the true Content, the Sum will be equal to the 
Content found by the falſe Way mentioned. 
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divide 2726 (che ſolid Inches in ' a Foot) by the 
Arca o the Baſe, the Quotient is the Length of a Foot. 


Hy. This Rule is eneral for all Timber, which is of 
Thickneſs from End to End, whether it be $quare, — 
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1 There is a Line for this Purpoſe u molt ordinary Rules | 


ie side of he Square be not in the little Table, you will 


1 5 into two equal Parts, and you will find the middle Point gt 


i — Iaches, anda little above half, will be die Lengih of aFoot. 
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they ue hewn, and brought to their Squares, © 
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with a little Table at the End, of all ſuch Numbers as exeecq 
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nge pon ſee, Mie side of the Square be 3 the Lengh, | 
| Fla vip Feet; Hr Inches be the Side of the Square, it 
: | multbez6Fcert in Length, to makea ſolid Foot, &6 
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find it u he Line, thus; if the Side of the Squaze be 16 
FCC 
ed from the othet Rnd of the Rue. 


Thea, if you take the Length of a Foot from the Line of 
Inches with your Compaſſes, and run the Compaſſes along 
the Piece ſtom End to End, you will find bow many Feet are 

contained in that Piece; or you may cut off any Number of 
ſolid Feet that ſhall be deſit d; but it᷑ the Sides gf the Piece be 
unequal, find a mean proportional Number, as is before 
taught, by dividing the Dilaace upon the Line of Numbers 

into two equal Parts, thus; if the Breadth be 25 Inches, and 
the Depth „koche divide the Space upon the Line of Numbers 
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15, ſo is 15 Inches the geometrical mean Propottional fought ; 
then, if you loak for : 5 upon the Line above · mention d. that 


F FIT. Of ancqual Squar'd Timber. 


JT. unequal ſquar'd Timber, 1 mean. all fuch as have un- 
FT F-<qual Baſes, that is, ſuch as is thicker at one End than 
at the other; and ſuch are moſt Timber Trees, whea 
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The uſual Way to meaſure 1 ſuch Tindber, 2 take 
square about the Middle of the Piece; take * 


be a mean Square: This wy when che. 12 en y near 


as thick at one End as at the other; is ſomething near the 
Truth: "but when there id a great Diſpcoportian between 
the Ends of the 8 the Error” is ——— All fuch 
solids being the . n the true Way of mea · 
ſuriog them mult be 74 Sec. hap. 2. I ſhall give an 
Example ot evo, which I will work both by the true a 
falſe Ways, witkeby you Wil ſee the. Difference. 
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eater and 9 Inches Tquare at 18 leſſer End, and 0 
et long, . Fe | $8 T% 


__ OI; $2: 7 LES 15 
<" os ; * FE - . ; 2 
* - 9 CY * 3 AI ; & * „ 
— 5 The" e 1 f £ 
, g , £2 4 e 
dum 0 N 2 — 1 * 
- © . 
— : 
Half... MEU The Side A ihe ane, 
0 7 war's * 
233 een Sea. vn ee, 
119 * 125 , » Roy 04 [4 | 
i > \ , . "3 Pia % # 4 
Hat © 45 A: 25 I oy TRL 
N Þ 9 25 . 1 


. , * 0 4 
BD. 2 enen 
a 11. „ ee F 
> : _ 1 , * * a * 


* . r . 5 . 
en, c 235 14 2h 
_—.. 1 9 . " CELINA cs 


s 5 . Y 

* 360 | « » . {per % 
„„ 1. 3533 > 
N 1 2256 a 

„f) 45 1, IIS : 
| 3-0 3333 
ae 40.18 i beer + by the full wa 

* \ | X 2 15 144) 


— -  —— —— - 
— — — 
* 
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à third Part of the Square; Which added to 225, the Sum is 


that Extent will reach from ao (the Length) to 43.1 Foot (the 
Dontent) be ern Wa . 
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By Scale and Compaſſes. 

25 Extend from 1 to 97 that Extent will reach from 

ſame Way) to 225, the Rectangle of the Sides of the = 
tend from 3 to 16, that Extent will reach from 16t085.333s 


310.333, A mean Area: Then extend from 144 to 310.333, 


ay. 7.* 
Extend the Compaſſes from 12 to ty (the Side of the middle 
Square) that Extent will reach from 26 (the h being 
twice turned ovet) to 40. 1 Foot, the Content by the falſe Way. 
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Example 3. If a Piece of Timber be 33 Inches broad and 
20 Inches deep at the greater End, aud r Inches broad and 
6 deep at the leſſer Endy and 18 Feet long, how many Feet 
of Timber are in that Piece? WOT hon = 
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Extend the Compaſſes from 2 to 20, that Extent will teach 
+ from 33 t0640, the Area of the greater Baſe. 

= _- Thenextendfrom i to to, that Extent will reach from 6 to 
| 60, the Atea of the leſſer Baſe. Then extend from I to 50, 
} 

| 
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that Extent will reach from 640 to 38400, the Produt of the 
two Areas: Find the Square Root thereof, by dividing the 
| Space between 1 and 38400 into two equal Parts; ſo you will 
| find the middle Pointatry5.959, the Root fought ; which is 
| a mean Proportional between the greater and the leſſet Areas. 
| Then add the mean Proportional and two Areas together, 
| andthe Sum is 895. 959; which multiplied by 6: (a third Part 
al of the Length) dy extending from 1 to 6, that Extent will 
reach fromB8gs.959 to $375.75. Then extend from 144to 
| $375-75, and that Extent will reach from 1 to 37.33 Feet, 
' the true Content. e 
4 ö For this talſe Way, half the Sum of the Breadth is 21, which 
1 is the Breadih in the Middle; and half the Sum of the Depth 
| - 4is13: Extend from 1 to rg, that Extent will teach from 21 to 
273. the Area of the middle Baſe. Then extend from 1 44 to 
273, that Extent will reach from 28 (the Length) to 34.14, 
the Content the falſe Way. . 
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- = Baſes are equal. 
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girt them about the Middle wich a String, and take 

the fourth Part of that Girt for the Side of a Square, 

by which they meaſure the Piece of Timber as if it was 
ſquare. 4 "> og SIRE 

** that this is an Error, I ſhall make appear as follows: I 

the Circumference of a Circle be t, the Area will bez07g58; 

then the fourth Patt of 1 is.2 5, which ſquar'd makes 06435. 

this they take for a mean Area inſtead of ogg: Therefore 

he true Content always bears ſuch roportion to the Content 
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20, will reach at laſt to 64.2 Feet, the Content the falfe Way. 
Extend from 42.54 to $6, that Extent turned twice over 
yn 20, will at oO upon 31.74 5 the 0 ug 
Theſe cylindrica may very y Wig 
|  nponthe Lin of Numbers, 
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Problem 1. 
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uppoſe the Diameter 24.6Inches. 
As32:6:to46.9::f0 is 1toa ck Number, * 


the Length of a Foot in Inches, 4.3. 

1 Extend the Com from 22.6 fo 46.9, that Extent will 
- reach from 1 to a fourth Number; then I over a- 
by pun; and thag id renty'to 4.3 Inca | 


4 Problem 1. Having hole in lors, 5 
n "4 $ 2 


8 auen 


19 * 


% 
os 
- 
: 


* 
929 


* 


GE 5 | 1 
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— as 16 8: to 168 70 is: n 
ſo is that to the Length of a Foot in Foot · meaſute. 338. 
Extend the Compaſſes from 1.68 to 1.14 8, that — 3M 
ed rriee Hom I, Will reach40.358 Parts of a Foot. bs 


Problem Havin the Gireunterence in ine. 10 ind 
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Suppoſe the Sen rener 71 8 | 
Then, as 71: 10:247.36 5: ſo is 1its «fourth Numer, and 


ſo is that to the Length of a Foot in Inches 4. 3. 
Extend the Compaſes ow 7 to 147-36, that Exrent turm d 
twice from 1, w 
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Problem 4. Having the Circutnference in Foot meaſure, to 
find the Length of a Eoot en 


suppoſe the Circumference 5.92 Feet. ; 

Then, as 5. 5: to 3.848 f: ſo is r: Gabe e tad: | 
ſo is that to the Length of a Foot in Foot · meaſure . 338. 

Extend the Com from 5.92 to f. 545; Wal Extent tutwd 


twice wer * I, wil tall up0D.358 Parts of a Foot. 


prsblem 3. Haviaz hs Diameter i in Inches, and the Length 
in Inches, to fndthe 5 in Inches. 
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Sufpoſe the Dicniittes is x46 lache, tikbgd rig” 
Inches, or 13 Feet. 

Then as 1. 286; to 42.6 :; ſo in 186: to a fourth Number: 
and ſo is that to the Content in Inches 62694... 


Extend the Compaſſes from . 128 to 22.6, that Extent 


turned twice from 156, will fall upon 6267% Lach the 
Content. 


Note, That 1.128 isthe um, when zh Side ofthe 
SUE is I, 
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Then, 2346.9: isto 14.625 ſo is 186: to a fourth Number, 
and ſo is that to the Content in Feet 36.47. 
| Extend from 46.5 0 22.6,. that Extent turned twice from 
9 106, will fall upon $6.37 Feet, the Content. 
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- Suppoſe the Diameter 22.6 Inches, and the Linh 13 Feet, 
Then, as 13,54 :to 22.6 ::f0 is 13 to a fourth Number; 
and ſo is that to the Content in Feet 36.27. 
Extend from t 3.54 to 22. 6, that Extent turned twice from 
13, will fall upon 36.27. 
F * Note, That 03-54 is hy! * ae when the Area 
I44. ! 


' Problem 9. Having the Circumference . ares 
is Inches, to find the Content in Inches. 


4 \-Suppoſe the Circumference 711 and aher h 186 Inches 
Then, as 43.545 : isto 71 ::fo is 156 $0 a fourth Number; 

and ſo is that to 62674, the Content in Inches 
Extend th be Compaſſes from 3.848 to 51. chat Extent turned 

twice from 156, will fall u on 62474, the Content. 
22 That af is the C ence when the Side of 
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Hare, inſtead of dividing by 14 155 I divide by 7 and by 2, 
becauſe twice 7 is 14. 


And inſtead of multiplying by a4 Feet, the Length, I mul. 
iply by s and by 4, becauſe s times 4 is 24. > 


By Scale and Compaſſes this is too troableſome. 


Example 2. If a Piece of Timber be 136 Inches G \ 
rence at one End, and 32 Inches Circumference at the other 


End, and\4 1 Feet long, how many Feet of Timber are con- 
ned in that Piece? 
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90 VI. Of the for Regular Bodies 


of Chap. II except it be the Cube, or Hexaedron, 
whi ae meaſured i in Se&. I. ot that Chapter, 


1. o the T'STKAEDKON: 
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-A'Tetracdton is a Solid contain 
ed under four equal and equilate 

- ral Triangles. 
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7 - | Let ABC bea Tetracdron, whoſ 
Side is 12 Inches, the perpendicy-' 
0 Height 9.798 Inches. 


By Sect. v. Chap. L the Area of the Triangle will be found 
61 353; A third Part of It is 20.784; whic multiplied by 


. . . It. — Tr. 4 D 8 . 
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6 Half the Side. way © | 
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meet in the Center. 
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12 So 9 of one 
* 


; | | of thoſe Pyramids, 2 
85 and multiply that by t 
| Ty 8 \vitl be be the Solidity as the Dodecardion t 
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A the Cube. B Tetraedron Oe 0% D bout. 
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250 > The Menſuration of Part II. 
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4 - By theſe Figures you may cut theſe Bodies in fine Paſtboard, 
F< 2 I all the Lines half through, and ſo turn them up and 
7 | ue hem. rn 393988 4 


N £ *. 4 2 a 2 por ares | 
A TanLE ewing the Bolidity and ſuperficial Content 
of any of the regular Bodies, the Side being 1, or 


'/ ;, Unity. .- l 
F 
of the Bodies, Solidity. Superficies. | 


NE © B Tetraedron ©,117851| 1.932051 
Q Octaedron o. 471404 3.464102 
- Aj Hexaedron | 1.000000 { 6. ooo 


E Icoſaedron | 2.181695! 8.660254 
| D\_Dodecaedron | 7.663119 20.645729 
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V this Table the Content, either ſuperficial or folid, of 
any of theſe Bodies may very readily be found; for all like 
| ial Figures are in proportion one to another, as are the 
Squares of their like Sides: Therefore it will be, as the Square 
of 1 (which is 2) : is to the ſuperficial Content in the Table, 
' 7: ſo is the Square of the Side of the like Body : to the ſuperſ 
cial Content of the fame — © Thezefore, if the Number in 
the Table be multiplied by the Square of the Side given, the 
Product is the ſuperficial Content required. 
Again. All like Solids ate in ſuch Proportion to each other 
as ate the Cubes of their like Sides; therefore it will be, as 1: 
.- (which is the Cube of r) is to the ſolid Content in the Table: 
ſo is the Cube of che Side given: to the ſolid Content te- 
uired. Therefore, if the Number in the Table be multi: 
| — by the Cube of the given Side, the Produc will be thc 
lid Content of the ſame Body. 8 
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| Example 1. I the Side of a Dodecaedron be 12 Inches (as 
ben what is the Conrent ſolid and luperficial ? 
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ble, end YR: t0 12 (the 8 ide,) that 1 t beio turned 
erf three times over trom 75 663119, will 1 laſt pon 
er in 1341.86, Os, the ſolid Content. 
the Andi you 2 apply the ſame. 2 6457293 
the it will at laft fal Maron 1575. 98, r. the ſuperficial Content.” 
ed Examples, Ifihe side ofan Ofacdron be e 
5 5 the Content ſolid and * ? 
wie 
* 417 14045 The tabular Number, 7 
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15 1. 2360000 the ſolid Content, 
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Dx Scale and Compaſſfes. 
Extend from 1 to 20, that Extent, turned thtee times over 


from 4714045, will at laſt fall upon 3771,36, the ſolid 


Content. The ſame Extent turned twice over from 3.464, G. 
Content. 


will at laſt fall upon 2385.64, the ſuperficial Content 
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| Solid. ry 


1 you have any piece of Wood or Stone that is era 
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BBY and 
uneven, and you deſite to find the Solidity, put the Solid 


into any regwar Veſlel, as a Tub. a Ciſtern, ot the like, 


pour in as much Water as will juſt cover it; then take 
out the Solid, and meature how much the Fall of the Water 


, and fo find the Solidity of that Part of the Veſſel, 


| 25 IV andy 3; | 
Example. Suppoſe a Piece of Wood or Stone to be meaſur'd, 

ſuppoſe à Tub 32 Inches diameter, into. which let the 
tone of Wood he put and covered with Water ; then when 


te sblid is taken out, ſuppoſe the fall of the Water 1 4 Inches; 


ſquare zz, and multiply the Square by .7854, the Product 
will. be 304-2490, the Ares ot the Baſe ; Which multiplied 
by 14, the Depth br Fall of the Water, ang rhe product is 
11259-494 &c. which divided by 1728, the Quotient is 6.81 


Fett j and ſo much is the ſolid Content requited. 
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the Breadth 17.5 Feet, is to be paved with | wn 18 Ingh+ 
e ſquare I dema nd how many ſuch Stones will pave it). 


KK 


— 
— 


\ 


by is N WS 


— „ . ÜÜmmN— 


— — 
. ꝙ 2 «ip ² . . — 
K a — I I  —_ —— — _ — 
K I * —— — —— — — — — 
8 —— 0 e - 
1 : [ > 
. 
. N 
* N " 
- 
* * 4 
= * 0 
2 - 


% 


- Yards will bang the ſaid Room. 


| , * 0 
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21.5 3 1.8 

17.6 55 ob 1.8 8 * 

— 5 feet? 

1075 . 

18 6%ĩſ e | 
JV : 
— 3-25 Arcaof one Stent. 

2.865) 8716.350616; i 5 
ae 2 
ee 
i ——— : 
= 


Anme. 167 Stones. 


Dee. 3. There is a Room 109 Feet 9 Inches about, and 
9 Feet 3 Inches bike which is all (except two Windows, each 
6 Feet 6 Inches high, and s Feet g Inches broad) to be hug 
with Tapeſtry that is EI broad; 1 deſite to know how may 


From the Content of the Room ſubtract the Content of the 
Windows, and divide the Reminder by the ſquare Fect in 


| Yard of Tapcfiry | 
$5 109.75 Length. | - 5 6 

Fey, 9-6 5 Breadth, 6; 
— —ů (—7« a 2 — — 
21.23 3478 8. 2870 
3 21959 2 2 3459 


L | * 
ö Dr 5 37376 
Jors.1$7s Content of the Room. j 
8 1744 Content of che Windo ys ſubt.—— 
1 a M's. 3 ” J 
n | 3 777 
| - 11,25)949-437 5($3-59 
4943 
6687 Nis 
bs 10625 - | M 
3 


goo © , 8 . 
Anſwer. 32.59 Yards. * 


WY 


. 


Chip: 5 7 3 eine. 255 
| 4. It the Axvo # Globe be 27. n 3 
the ſolid and fu 

* hr 3.1416 OY 

27-5 

INN 

157080 

219912 

62831 


$6.39400 — Circninference. 
$7.53 The Diameter. 


— Fan, a 
431970 
60475$ - 5 
177 
an Tk 1350 rhe Toperfical Cont. 
ach Rp — *; a 
av 395.9755 A ſixth Part, I 
W) | 27.3 3 
the R 
19798625 
1 2771807 
7919430 
A 10889 24375 The Solidi in Inches 
bj BAS 6.3 Feet ſoli 
2 ver q 16 49 Feet nn 
875 N 
$9 Qneft.g. There is the Fruſtum ot a Globe, the Diameter 


of whoſe Baſe is 24 Inches, and the Altitude thereof is 10 
1375 Inches; what is the Content ſolid and ſuperficial ? 

l Find the Superficies, as is directed in Page 169, and find 
— the Solidity by the firſt Theorem in Page 180. 


1 8 75 % - 73854 20 
. 24 + 4.64% PG „ 20 
— — — — — — — 
96 47114 314.1600 400 
4 $4978 _ 85 | 
— 5 39770 3 ok 4 x 
$7 Cf" + * "apes 
452.3904 
|. $14.16 wy 


23 7661504 


256 


1 th. 


- 


. . | 


"= II. 


76s. 5504 TheCurye Superſcies. 
462.3904 The Baſe add. 


— 


— 


tet The whole ſuperficial Content in Inches 


% 


3X1 3 
3 


433 


—— 


$32 The Sum. 


100 — 


10 * by the dude. 


$330 


+5336 Multiply 


— — 
31920 
15960 


106 40 
26600 


2785. $520 The end in Inches 


Queft.6. If a Tree girt 18 Feet 6 Inches, and be 14Fect 


long, how ny Tuns of Timber ate contained in chat Tree? 


aro e The Gitt 
A ach Patt. 


. 
4 


| k ” 


Here 1 Icli by 6 and by 4 
becauſe 


* 


4:1 


EBF. 


— 


ee eee eee e 


; — 
— . 
128. 4 1 6 
5 4 
* 8 
2 — — — 4 * | * 
%. 
4lo)s113 1 % — 
— — r. 
1D © TI | 


Anſwer. 12 Tuns, 33 Feet, „ Inches, 6 Parts. 
Wote, That 40 Feet of Timber is a Tun. aud 30 Feet a Load. 
Note alſo, That 4 Feet broad, 4 Feet deep, and 8 Feet long- 

iza Cord of Fire wood, that is, 128 cubical Feet. 


\ ; 

Qzeſ. 7. There is a Cellar to be dug by the Floor, whoſe . 
Length is gz Feet 7 Inches, and theBreadth is 18 Feet 9 Inches, 
and its Depth is to be 5 Feet 9 Inches; 1 demand how many 
Floors of Earth et: hg go A : a 


e * 33 7 i The Len ' N 
en The Reid. 52 


: 24)g660 “ 0% 


| 1 

. Asper. 11 Floors 58 Feet. | 

Note, That 18 Feet ſ and a Foot deep is a Floor of 
Ia, that is 124 ſolid Net „ 

+ S 


- 


21 


7 — 
3 f : N 
8 


* * 


232 


2 * eee 7797 7 9 28 * II. 


Seen 8. There is a Roof covered wich Tiles, whoſ 
— both Sides 3 Allowance at the whoſe Det 

cet 6 Inches e 48 Feet Inches; ho 
n Tiling are commned therein? 1 * 


F. 
48 — k 
35 ( 
— — 8 
240 X 
A 144 N 
24 4 6 
17 6 © 
8 3 9 0 
a 42775 8 
Aſwer. 17 squares 30 ren a | 
Seed There isa Cone meter at the Baſe is42 
Inches, and the roedicaler ie ht 94 Inches, and it is te- 
quired to cut off two woſolid Feet from the top End thereof; 1 
demand whatLeagh upon te Perpendicular muſt bei 
. n 
4. „„ 0M? g's oo OO 
84 $456 © 76 
A N 
2764 5 8836 Square, | 
RT ay 94 
7056 -, 35344 
8820 - 29534 
32348 830584 The Cube, 
—w— — g 9 N * I 
2385.4456 _ | TI a 
35477724 3 
114690104 | | 
. OT 55 
30133866 %/%hh & 
43410.628 2+ 


<= M4 


* 


_ > I. 4 *, ' 


Chap: 7 ee 


Def. By 259 


All the ſolid Bodies are in 34168 Reaſon of their homo- 


ETC ONT 127 143 $2,18;and n * 
: will » . 


I'S, 


Sol. ofthe Cone. Cube Alt. Sol. 5 2 Feet. 4 5 


57176. 4255) 26760 . 120 menue 


——75— — — 


* 
- 


y 


| 3456 
1 85 — ——_ 
4983504 
4112520 
3322330 
8491752 


— — 


165860576 
8356303 
1055740 
1 . 187548 


* LA _ no ” 


E4/)% „„ 


24 44% 1 ae 


2 


4 Sect ei - 


21400 Refolvend. 


43:20 Diviſor. 


_ 1847 36000 Relolvead. 


— — 


* 


| 8543410.6488 : 830584 3; 3466 


4 
+ TYM 


— 


n 


484736000 


* 


— 
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101 


- 489648 


— — 


_4897694 Diviſor. 


JC 5 $43 gt 
= | 106908 
| — 


147003509 Subrahend 


ee rr 


i 37734452 — .. ; 
Auer. The Length upon the Perpendicular muſt be 46.4; / 
Inches If it had veen upon En N had been 46.25 

ES. ; 


I twoFeet were to be cut off from 3 or greateſt 
End, then from 43410. 62 6g ſubtract 2456; and the Renair 
det is 399 54.63.88, TRAGEDY: 


oy 


* 


AS 43416,6208 ; 130560 „ 


146% * | 
T5981 85152 s n | fer 
31946370304 
1997731440 g 
11958638166 // . | 
A | 
3 Inc 
ac, 10155 7667641. I 2076665174 1 
2798243524 — — of 
135% 35455 
2995508 %0 3 — 
23907 29 To 
42032 243 fror 
1 98437 
. es D 
: Mat 
B71 Shil 


D 2 = D 3 


2457 lf 

— — 

| 271 

A. 9 „„ © "TD 
24571 
— 
3 " 203888000 
os ALI: 

24843 


| _ $43703 


Anſwer, It muſt 5 at Re ++ from the Top or 
3.6 Inches from the Bottom. 


. 10. Ifa ſquare Piece of Timber be 12 Feet FAY and 
if the Side of the Square of the greater Baſe be 21 4 and 
the Side of the Square of the lefler Baſe be ; Inches; how far 
muſt! meaſure from the Seater End to cut off s ſolid Feet? 


Firſt, find the Length of the whole Pyramid, 1 thus; the Dif- 
ferencebetweea 21 aud 3 is 18; then, 


Diſt Length. great. Length. | 
As 18 2 1257 2 14. 


fol find the whole Length of the Pyramid 14 Feet; 65160 | 


- 
1 


The ſolid Content of the whole Pyramid is 24695 Inches, 


and the ſolid Content of 5 Feet 1 86403 which ſubtracted 
from 246 96, there remains 16056 Inches. . Then, "Owe A, 
of 168 (the Length) is 4741632. Then. 

. As 24696 : 4741634 :: 16056: & 
To 30829 52, Whoſe Cube Root is 145-545 ſabtraQ this Root 
from 168 (the Length) and there remains 22 46 Inches, which | 
is the r ai great End, 


Queſt. x1. | ThreeM n bought aGrinding Stone of 40 Inch- 
es Diameter, which coſt 20 Shillings: of which Sum the firſt 
Man paid 9 Shillings, the ſecond 6 §hillings, and the third 5 
Shillingsz I demand how much of the Stone each Man muſt 


grind down, propottionable to the Money he paid? 


— 


rr 


— SBI X — — | 
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—4 Wh N 


Anu cCrcles are induplicate Reaſon of their Diametery, by 


14. 3, 


square the Semidlameter, which makes 400, Then, 


TY 
4. 


| | Sy 
As 20; 400 :: 9: 186, 


This 180 is the Square of the gemidiameter of the Circ 
belonging to the 5rſt Man. Se eg 


'£ | IN” 2 
| | And, 833 20: 400:: 6 120. 


This 120 is the Square of the Sethidiameter of the Circle 
belonging to the ſecond. SA 


| Bhs 5 r 
| And, as 20 : 400 :: 3: 1b. 


This 160 is the $quare of the Semidiameter of the Circle 
belonging to the theo. N 


Then, from 400, (the * of the Semidiameter of the 
Stone) ſubtract 186, and there remains 220, whoſe ſquate 
Root is 14.83 Inches; which ſubtracted from 20 Inches (the 
Semidiameter)there remains 5.17 Inches; which is the Breadth 
of the King, or Part ofthe Stone which muſt be ground down 
by the firſt. ; r $5 


Then, from 246 ſubtract 140, and there remains 10, 
whoſe ſquare Root is to: ſubtract that from 14.83, and there 
remains 4.8 ; Inches, the Breadth of the Ring, or Part to be 
_ _» ground down by the ſecond Man. The third muſt grind 
down the Remainder, Which is 10 Inches, the ſquare Root 
00. be e 4 N ag 


| This Queſtion may very ea ind ſpeedil be peeform ed 
1 rama, as 2 Scheme, . 5 


\ e g 
j | — 
6 - 9 
3 
- "ia - — - , 4 


and F ©) 5: Then divide EB into two equal Parts in 4, 
into two equal Parts in 6, and upon 5, as à Ceater with the 


” N. 1%. A Gar& ner he had an upright Coge, 


bs  Pramnal Que, 61 
F 


PEN . ya 

Firſt, upon the Center N ftrike the Circle ACBD, and 

crois it at right Angles with the-rwo Diameters AB and CD: 
Then divide the Semidiameter A © (which ſuppoſe $0) in 

Propottion, as 95. 6. and 55. (the ſeveral Sams paid by the 

three Men) by the Points E and BF; ſo ſhall AE bes, ws | 


upon d, asa Center, ſtrike the Semicircle EB, and divide FB 


Radius cF, rike the Semicirgle EB: So have you the Semi- 
diameter ? Crliyided into three ſuch Parts as the Stone ought - v 
to be divided; and Circles truck thrg? theſe Points will ſhew | 


* 


how much each Man muſt grind for his Share. 


Out of which ſhould be cut him a Rolling-tone, 
; The biggeſt that e et it could make: 
The Maſon he ſaid, that there was a Rule 
For ſuch ſort of Work, but ke had a thick Skull, 
Now help him for Pity's Sake. 


Lafwer Ir maſt cn cas this hanf th Akitde, | 


3 
\ 


=P 


” 


5 


— 


Ld. 
— — 
a. 


— — 
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| .13. There is aCiſtern whoſe Depth is ſeyen Tenthy 

S the Width, and the Length is ſix times the Depth, and the 

1 folid Capacity is 367.5 Feet i I demand the Depth, Width aud 
Length, and how many Buſhels of Corp it will hold. 


a Feirſt, you muſt find three Numbers in Proportion to the 
Depth, Width and Length, thus; ſuppoſe the Depth 7, then 
the Widch will be 10, and the Length 42; which multiplicd 
together, the Product is 2940, Which are the ſolid Inches in: 
Ciſtern, whoſe Depth is 7, Width 10, and Length 43. Bu 

the ſolid Inches in the Queſtion are 63 5040 (==367.5X17 14) 
thep the Cube of the ſuppoſed Width js 3000. * So it will be, 


A 2940: 1009 TIT $040 ! 516068; "whoſe Cube Root u 
80, which is the true Width; + Tenths thereof is 42, the 


Depth; and 6 times 41 is 252 Inches, the Length; which 

three Numbers being multiplied together, the Product will be — 

63 5040, If theſe ſolid Inches be divided by 2150.42, the 24 
Quotient is a9 5 27454 < Buſhels, or 36 Quarters, 7 Buſhel N 

1 eck, 4 Pints. And ſo much will ec Hern bold — 


Queſt -1 4. Suppoſe, Sir, a Buſhel be exactly round, 
Whoſe Depth, being meaſiu'd 8 Inches is found; 
If the Breadth 18 Inches and half you diſcover, 

This Buſhel is legal all Eng/and oyer. 
Buta Workman would make one of another Frame, 
\* Seven Inch and a half muſt be the Depth of the ſame; 
Now, Sir, of what Length muſt the Diameter be, 


Tua it may wich the former in Neaſure agree? 


\ 


- m — 


| , 4 | 104 


— KC oa 1 
342.25 the Square? 
+7 $54 3-85 wy J * 


— —————— 


13690 a 
1171s 5 
p 273308 \ "= 5 "+ 
ii 2 
a ” — N 1 0 }, | 
Ace 1 o 
89 0 „ 


2130.425200 the ſolid Inches in a Buſhel. 
; 7.5)21 504352 (186.72336 
a — 3 
630 
. 504 
542 
175 
4256 * 
270 
435 
— ä — 
4 - * 7 


in! 
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5580284586. Peseteltte- 
| T 8 5 


31103 f — 
39793 2906 
$3360 * 261 
. $236 — 
| 281) 40 
8 
2 
310) g 4 
Th. wer. The Diameter wen be 254107 lakes if 
25 be 7.5 Inches. ty 
| Queſts, hs | Is hemidt of» dae wel fred with c. 
I T took jaſi an Acre to tethermy Aſs : 


How long muſt the Cord be, — ronnd, 
* NO e 


er 1 
70 
By Problem 10. Section IX. 2k b Wee of | 
a Circle — an Acre; that by the Length 
of the Cor Gong + 
N Foy, The Wong. 
6860 Feet, eta of an Ace. 3 
; 66 Feet, ** V 
— 1 
3960 15 * pb, X 
$960 . 5 2 
$3560 the ſquare Feet i in an Acre. : 
2 31.2722 243560 
ix — — FC 
1639240 
' 63660 
38196 a 
50928 


5 i 


8 — 


—— i Bulk | | 
43)154 5 
155 . | 
| 465)2560 
2323 
, $105)23559 B 4 3 4 Þ 
| „ | 128 


Anſwer. The Cord muſt bez 17 Net and 9 Isches 45 


: 
- 


But in an Iriſh Acre 810560 Feet, 1. e. 14116 > 
voss; then ſay as above. 
> eee 4.4721 56 7% 
7! 765% %/snm 
3 11 on 
; 7633930 
643660. 
8 251640 


- 


ven ölassg. Diameter, 


-r —ů — 


* 1 — —— . 5 e . af | 
_ 49)498 * 
441 
$89)5736 AY 
; 8301 : 
3587043555 
411909 
—— — 
ee e 


| 1 Azz . 6.8% 
460 | C „„ 


* EY \ 


2 1 | * » ; 2 7 3 8 weld 2 5 | 
268 Practical Queſtions. Part II, 
. ; Queſtion 16. A Maltſter has a Kiln that is 16 Feet 6 wehe 
ſquare; but he is minded to pull it down, and build a new 
one, that may be big enough to dry three times as much ut 
u time as the old one will de; 1 demand how much ſquare 
WES. £þ - £ | 


;: 


- the new one muſt de? 


16.3 
16.3 
$35 
999 
165 Br 
252.5 the Ares of the old one. 
* 5-1 3 


2 


> 


— 
„ +» „ 


126.7) 2 6.7 


40416 
ee 304% | 
CY — | ; 128 7 
165073276 | 
2835 © 
; * $1707)4$9000- 
39949. 
I 


Lure. The Side of the new one miſt be 28 Feet, ut 
near / Inches. | 


- 


$ 


— 


| Ga 2 — — 5 | 79 


8 17. Ifa ce 16.3 5 and 
-$4. 5 Inches deep, how many Inches Diameter muſt a Ciſtern 
be, to hold twice the Quantity, the Depth che ame? 
And how many Ale G bs will each Ciſtern Gd. 


4 | : 


26.3 
26.3 
1783 
1578 
326 
691.69 the Square, 
2 p — * 
— 2 * N | 
| el 
- , | | | "ICE "of *f 
V 
e LS 
141)1438 . 
5 „ 


— 
© 2429)69700, . 
r 


Fl 


TITY 


The Ditweter of the greater is 37.19 Inches 5 


— 4 


— — Þ 2 I f 


651.69 the Square of as _ cinem $ 7 Diameter, 
„ TOES, 49 854 * a 7 : 
— B ., —5 
2766 * | 
3458435 
553352 
484183 
; — — 
843.2653326 Area ofthe Baſe 
33 
775600695 | 
rot6g;06652 / 04s * 
271626660 TY LIM 
— — — . * 
28510.,7996150 Solid Content in lache oo 
Un —— "1 ; 7 
. 282)a8530. 79(r014237 Gallons 7 
2 — . 26% . 
3820 | 1 
. ; 337 1 © Ho 5 
1059 
41139 


41 


* 


* 


-— 


0 


Vork, That 2 91 belid inches b an Ale or Beer Gallon, and 
231 « Wine Gallon. * | 

And z p 9.05 is the Square of he Diameter as a Circle that 
will hold a Gallon of Ale at an Inch deep, e fot 
Wine. 


„And 2r7.6 ebe is an 51% Gallon, of 3 Ale or 
Wine. Allo 277.05 is the 8 are of the Diameter of 2 
0 Circle, - will hols an triſh allen at an Inch deep. 


| Tou may find 4 Conrent in Gallons, thus: Divide the 
Square ot the Diameter by Bes, and minds the Quo- 
2 dient by the Depth. NY 


= $59.05) 


* ; =_ 


. | 9 
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: + $$9.05)1383-38 « (3,663 7 
jr es eee 
5 306130 — 
18990. 19265 
1037 7706 
ra dt tel 4} }  / Si fe WE SY 
een en 5 Sf 
The Content of the greater 202,2825 Gallons. | 


Queſtion 18. If the Diameter of a Cask at the Bung be 32 
Inches, and at the Head 25 Inches, and the Lengih 40 
Inches, how many Ale Gallons is contained therein? 


15 32 

25 3% 
125 64 

50 96 
— — . 


625 1014 Square of the Bung Diameter. 


1024 the ſame, | | 
625 Square of the Head Diameter. 
4 Nn n N ee 
167702673 2 TAR But for Iriſh Gallons, 
| jones}... Divide by 3317.15 
- $199 —— The Quotient is 3.21 
8320 - 99.20 Which maltip. by 40 
204 Give HiſhGallons 128.40 


Anſwer. 99.2 Gallons. 


Otherwiſe, you may find a mean Diameter, and work by 
Scale and Compaſſes, thus: Subtract 25 from 32, and there 
remains 7, which multipliedby.7, the Product is 4.9, which 
added to 23, the Sum is 29.9. Then extend the Compaſſes - 
from 18.95,” the Gage Point Engliſh,” to 29.9 that Extent, 
turned twice from 40, (the Length) will fall upon 99.6 Gab 


lons; ſomething more than before. 


— a; 


_ 


—— 


. 
— — — _ —— — — — * 
. 


ih {by End, 13. 18.) 
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© Queſtion 19. There is a Stone 26 Taches long, 1 
* . broad, and s Inches chick, which weighs a1 abe Fo 
mand the Length, Breadth and Thickneſs of another of the 


- fame Kind aud Shape, which weighs 1000 Pounds } 


| — The e 20 (the Length) is 8000, Then, (by Ee 
: » II. 33 
. As 217: $000 :: ro: 36870. 645» who'e Cube Root is 


| 33.28 Inches, 7 Wor Stone weighing — | 


| Then I 


| As 25 : 39-48: : 15: _ 


au. Iii 252 0 
Anſwer. e Breadt 24.96 hes, 
3 uk The Thickneſs 4 


: Men 20. if an Iron Buller, whoſe Diameter is 4 
Inches, weighs 9 Pounds, what will be the Weight of ano- 
ther Bullet (of che ſame Maca) whoſe Diameter is 9 Inches 


The Cube of 4 is 64 and the Cube of $is 739. Then, 


hb, 
"OREN 923725: 103. 5176 


3. e x 
Aten, Teweighs 10% 8. 4 fr. 


Queſtion 21. There is a ſquare Pyramid of Marble, each 
Side of its Baſe i is 5 Inches, and the Height thereof x 5 Inches 
and its Weight is 14 Pounds and a Quarter; 1 demand the 
- Weight of another like — en each Side of whoſe 
e is 30 Inches? 


3 


The Cube of x5 is 125, andthe Cabeof zoi 27008, Then | 


Emgel. 
(by 12. 12.) 1 RN 
As 125: n : 27000 85 2646 
—— The Weigh is 3646 Founds 


a 
3 P a Yor N | 
© 7 ; 4 
=” * 0 * 


1 


4 28 


lh. 
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„ — — 4 


9 
_— 


a A] 


Seelen 34. There is a Bali or Globe 1 W 
Diameter is 6 Inches, and its Weight 11 Pounds ; what will 
be the 2 ern of theſame Marble, char 


* — 5 
The Cabeof 6 is 216 vis 3 


D B. | - th, 
As 12 : 216 23 goo ! 55761616 


whoſe Cube Root is 61.4 Inches, me Diameter Gage 


Cees 23. There is a Fruſſum of a Pyrainid, wh 
Baſes are re 


t 


gular Octagons; each Side of the greater Baſe 
21 Inches, and each Side of the leſſer Baſe is 9 Inches, and 
— — Fects TOY how many "__ Feet aro 


4.8224 the 1 Page 27. 
45 the Square of a Dantes 


3437908 
' 144852 
$6568 


21 
9 
1144-3308 | 189 _ - 3)144 
— 
237 


Anſwer, 119.3 ſolid Feet. | 


EE -, z* 


* 
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14 Thete is ds the Diane 
_— Baſe is 36 Loon and the Diameter ofthe le 
- Baſe is 20 Inches, and the Length or Height is 25 Inches; l 
demand the Length and ſoli Content of the whole Cone 
and alſo the ſlid Content of the ven Fruſtum 3 


Fut find 1 Length of the whole Conn ws 
From 36 | 
Subtr. 20 | 


% 


As 16 1216 2: 36 : 1501 


1 Cone is 43 5 lachen 


| Then fldthe Comentof the whole c. 
A 1097.85 24 
9. wy : Ax By 31.161 
36 - 20170794 
Der PIT ' 61607270 
"2200 ; 3 | 
J WEIS , ; - OS 
* . es 
F, 3730) 164193.88(94-90 | 
* a 6480 ; — 
r 7 lbs: 1 
; g072 NY . 17008 25. 
TOP PRI yr © | 
Area Baſe * 84 Se ant 
| ; 744 


. ſind the Solidity ofthe whole Cope 94-98 Feet. 


Then find the folid Content of the top Part that is wantiog 


* 
— — 


A 


— 
OI 


— 

— 8 ——— D — 

the Area of Uni — 5 7 0 | 
"TG - —_ 


| 
N Area of the let h 
— g : G 
104.73 A third Part. | 4; 
268.75 OT "ORR, gd, 
— — PE vs | 474 
E et | 
r 
93770 
42931 
29944 
— — 


it 143 been yen, 


— — — 
10163 
- 4855 

- 14999 _ 


166 | WITT 
| | Feet, 8 
Content of the Whole 94-98 | 
Content of the * 16.26 


— 


| Content of the uum 76.7 


Queſtion 25. Ifthe top Part of a Cone contains 16170 ſolid 
Inches, and 300 Inches its Length, and the lower NE yl 
thereof contains 1 59610 rpg demand the Lengil . 


of W i anne 2 each Baſe} 


£ > - o 


* 


7.” Praflical . _PareTt. 


"ea egen +: 185785 110 $6789881, whoſe Cake 
Root is $84.3 Inches, „ 120 Whole Cone, 


Then nd the Diameter of the leſſer 1 bt 
20006111 


| $30.35 


— 1 
- ©," 392.565 Area of I 
They, by Prob. 10. Sect. IX. Chap. I. | 
a . . 2732 2: 391.365 
17161360 
11776 s 
274785686 
5551366 
3528665 


n 


— 


5 499.8137580(22.35 | 


44507857 

1 os | -  TLIS 2 | 
13 e eee e 
= FFF $60.6 5 ne AT 8 high, 
475 e 6 lack 
| | Ee | 2912 es; th 

| | Wi 

Again, As "= 200 : 24.38 22 6 8 2825 1 
NDS Led Dia, n Diam Inches 
g many 


Inches 

> The \Longed of the whale Cone 334.3 
- "Anſon, The Diameter of the e Baſe 42.94 
The Diameter of the $2435 


Nalin 


A © 7 
of . 3 
— 7; 4 ＋ . 3 * - 
* 5 8. N 
- » — 
4 -- * , — * 


Chap. Ta Raton. N — 
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d - 
— - 
2 — — -- =. 2 >wZ4 
— — 2 r — ET. 
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- 
* 


en. 16. There is {Fruſtum of a Cone whoſe ſolid Con- 8 
tent is 20 Feet, And its Length x2 Feet; and the gręatet Dia- 
meter bears IN PRONE E to 3 dnn 


5 


LY 
— 


the W 1 N 0 3755 
4 23 N 55 978 
2x 22 4. 3 > 2 | — : 
„ . e Feet. 
X — . ” r ö 0 iq 
TheSum 39, - Theſe 1 Feet are che/Thipls |  ' 
| . of a mean Area. 5 . 
nes ent, 16.664. 2 


80 the triple see of a mean Diameter 186.3662. | 


Then, as 396.4665: s: eu 


This 408 ny ofthe ** . 
ſquare Root is LR 23 ror, —_— 24424147 3 | 


Then as 572424145 ths eds 


5 the greater peel 24 10 and ll etep | f 
1 mn Inches. * . dane. ; 


* 
4 


518 5 = 
Quep. 27. " Thete isa Room of Waindeot x +1 Feers rlnches | 
in Circumference, and 16 Feet 9 Inches high, (being girt over 
the Mouldings) there ate two Windows, cache Feet 3 Inches 
high, andthe Breadth of each, from Cheek to Cheek, '5 Feen 

6 Inches ;-theBreadth of the Shutters of each is 4 Feer's Inch 
es; the Cheek-Bogrds and Top and 2 Boards of each 
Window, taken together, isa4 Feet 6 andtheir Breadrth 
I Foot y Inches; the Doot-Cafe 7 igh, and 3 Feet _ 
Inches wide; the Door 3 Feet 3 Inches wide; 1 demand how 

way OI R 6 


\ * 
+ 
* 
7 wa " F 
” . 7 . 
; « * * 
: , —- 
, CG " 
— 4 — * 
+4 «2 > by 
« *» * — 94 wed” — — 
* Rp . — 
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= Cy * — 
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"Practical Queſtions. Part II. 


12 
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* 
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SL 


& 


* 


— 


— 


a. 


Fd 


The Content of the Room 2169 1 6 


The Shutters, at Work and half 87 10 6 
The Door, at Work and half 34 1 O 
The Cheek-Boards, & 85 9.0 


7 — — 6 
- 


| Es The Sum 1386 40 6 
The Window - Lights and Door · Caſe deduct 104 3 © 


* 


9042852 7 6 


2 * 


b 253 5 
Anſwer. 253 Yards, 5 Feet, 


Set 28. There is a Wall which contains 16225 Cube- 
Feet, and the Height is 5 times the Breadth, and the Length 8 - 
times the Height; what is the Length, Breadth aud Height? 


Suppoſe the Breadth 2, then the Height muſt be Io, and 
the Length 803 which three Numbers multiplied together, 
the Product will be 1 500, and the Cube of 2 is 8 3 then fay, 


As 1600 : 8 :: 18225 ; 91.125. 


Then the Cube Root of 91.1 * is 4.5, which is the Breadth; 
then 5 times 4.5 is 22.5, the Height, and 8 times 22.5 is 180, 
the Length, % | 5 


Qreft. 29. There is a May-pole, whoſe Top End was bro- 
ken off by a Blaſt of Wind, and the Top End in falling ſtruck 
the Ground at r 5 Feet diſtance froin the Foot of the May-pole; 


the broken Piece was 39 Feet; now demand the Length of 
the May pole. "> e 


By Eacl 1. 47. the Square of the Hypothenuſe of a right - 
＋ Triangle, is equal ro the Sum of the Squares of the 
and Perpendicular. + - 


Therefore, from the Square of 39 ſubtra& the Square of 
15, the ſquare Root of the Remainder is the Piece feoding, 
to which add the Piece broken off, and you haye the whole 


Length, "+ | 
b 2 SIN Duels; 


280 Practical Queſtions. 5 


| 1 7255 
2 3 | 1 
| N 7 7855 
| "| 8 7s 
1. 117 | _ } 
i 16 % 125 
225 / 
h — 
1296036 
= 
— 
663 96 
396 
The Piece . is 36 Feet, 


The Piece broken off is 39 Feet, 


The whole Length 7 72 
et. 30. 


The Sun ſhining clear, ſtrait to work I did go: 


]uſt ſixty- five Feet, when mealur'd, 1 found: 
A Staff I had there, juſt five Feet in Length; 


4 4 Ay 34 094 BG 


A May- 3 there was, whoſe Height I would know ; 
The Length of the Shadow, u yo leyel Gund, 


The Length of its Shadow was four Feet one Tenth : 


How high was the May- pole, I gladly would know ? 
; Andi it She Thing you're deſit d to ſhe, 
1 | l By Excl. 6. 4. 


1Q] 


C 


* % 


Trap +; e e 2 


0 by; ” 2 N 
. Thar is, e 
4 41 8 5 65 : 79.46. 1 


301 fnd the Height of the May- pole to be. 79 Feet, and 
little wah three Inches. | 


nere AB 8 the n of the Shadow > a 
le, and BC the Ma 19 ne 4 men W * 
e on _ Oe 


me” 9 


the chu 5 thereof are equalꝰ 


If the Diameter be x, the Solidity will be. gg and 60 
ee eee that is, as 1 to 6. And to find the 


N= Content, we muſt multiply 3.1416 by the Squate 
the Axis, ot Diameter, and the Product is the ſuperficial 
Content. And for the Solidity, multiply .52 36 by the Cube | 
of the Axis, the Produtt is the ſolid Content: Therefore, - 
caufe.s 236 in A flxth Fart of 3.1416, we muſt take fix tar t 
Diameter ſought. For if 3/2416 de multiplied by the Square 
of 6, vie. by 36; che Product will be 11389763 and if 7236 
be multiplied by the Cube of 6, vin. by 216, the 1 +9 is 
vkewiſc 125.956. the * equal to the 

N 15 '$ b 6 * 


K 31. What wil be the hiameter of iba; when. 


— 


— 


— 
x 


FE. 


15 N 282 255 nn” E Parti It 


958 23. What will the Axis of a Globe TY apy | 
Soli ty is in Proportion'to the Superkicies, *777" 


bn the Solidity and * ben I w 63 whenth 


of the Globe is N wee: * 

* Av: 16: :6 13g | 1 2 . 8 
vo che bung: et is 14 l. „ 12 
T 


the Proportion of the Soldi tothe $ perkcienha 
i bs 1 2 den 


e ee 8 ; 61. 1 bb 4 
eee e 49; 


he Reaſon of theſe Operations, hot in tines the lat 


— 


* 


cen is from Al gebra. | * 

. 1 3 There are three Senses Shells of fuch . 
= the Konad shell will juſt lie in the Concavity of the fir Fron 
— the third inthe Concavity of the ſecond. _ eSolidity df Subt 


dhe Metal of the firſt Shell is _ to its Concayity; and the 
| Ship Metal of the ſecond, to the Qoncavity, is a 
ad che Solidity of * Wird 5 leaſt 2 Metal, ; 
3 ncavity, is as 9 to 4. Now, ng ameter 0 
mg — orgs el Shell, to be 16 l ing even 
ſolid Inch of Iron to weigh 4Ounces; I demand the Diameter? 
ot the two leſſer Shells; and the Thickneſs and Solidity of 


©. Keralof exeryShell, andallo the Weight of every hell 


 TheCabgof 1624996: Then "he IS 1 
7 4 10 ae; 20 4056 + este, | 


kalk thereof i$107 2,3 328, which is the 80 of the 
nay pr the greater Sel, . asUfo of ED | 


| As 236 11 85 10743368 24041; 
Tho Gabe Rootef 4 is ain which — 
of e n . E 


. : F 
** * ' »- \ 
* * — * ; * = 


— - 1 a | 
of fa = . ww 


Thap ' 3 — . . | 
wee bun cf 720d J 12; then, 1255 46 bes. | 


4 13: 54: 1074,3988 7 203: 1 

This 446. vi the ſolid cee the Cont ith 
ſecond. -- x! 2 

| As 5365 r . 3 2 0 a 


71 Cold 0 of 983-3 33 10 9.485, the Diameter of Wy. 
leaſt Shell. | 4 


- 


— IF AX . 


me sun of 5 and 48435 ns 5 | 3 1 
As 13 3 + 3: 446.895 {12741 ths; | 


my gr OY 
t : "11418 
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42.6536 1 35 13747846 : 264.5639. 


The CubeRootafad.g655 is 6.40 3 ] 
mn . OY 


rom 16. f 3 
2 I 1508 me 


4 * * 


wif wa 75 „ Megtbrche pra. 


From... 132695 "The ange ofthe frond. | Fg 5 
Subte. al 9.485.. To HERESY the leaft, $f 


* "A |; we $ 8 © LY 
=: —_ > * . 
Rem, N 3.414 ; 1 25 v by "IC : C . ' * 
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a. 
Half is=" 1,6% The Thickne of Metal of eee 


krom 5 401 The Diameter of the lead. 8 + 
Subir. "6493. . eee penny. e 
3.0 1 1 : WM 5 0 2 ot 2 | 
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m 1541, mean a0 e 
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Rem. f 


r 1 * 2. , | 
9 1.5 ＋ 1 A | ' "$0.4 ” a. . 
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5 2 * n 156. 38 Pounds, 


| 1 of the 


ot the Metal nn” 1.607; 


E "Prana D | 1 175 t II. | 


The Merl of the eateſt is 1072.33 ſolid inches; whis Which 


divide by 4, e everyſolid Inch is a Quarter of a] 
* 2822 48 268.08 — | 5 how. 


The. Metal of the ſecond is 625: $4 ſolid Inches; Which 
the Weight of 
the ſecond 


The Metal of the leaft Shell is 309.34 ſolid Inches; Which 
Dt 4 wn 5h 2771 33 Pounds, the Weight of 


—. 


The Daerr don Shell 12.699 
leaſt Shell. — b. 


- TheThickineſs 09 1.65 Þ 
Inch 


= Un" N 5 — 1.541, 
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APPENDIX. 


00060000000000090000 | 


I. Of Gacine, according to both the 
Iriſh and Engliſh Gallen. 


Sr r SH LL, nor here give the whole Art of Gn 
— 88 — being ſeveral Books of that Art already in 
257 Print, wrote by better Hands) but ſhall only lay 


down ſome ſhort practical Rules, whereby any . 


28. 5 Artificer, or athers, may find the Quantuy of 
Liquor in any Veſſel, upon Occaſion. ' 


{OSS t b fd e r 


PROBLEM I. 


To find the ſeveral Multipliers, Diviſors, 
and Gage-points belonging to the ſeve- 


ral Meaſures now 705 in Fanta and 


Ireland. 


a0 = 003 546 Nuluüplier for Rr Ply 


231) fl. oo 


0043 29 aa 25eog for Wine Gallons. - 


— 


= - 
* 


—— 


= 
7 <= - A _ — * 
— hh Az... 


— = 


* 
. 
- - — | — 


— — 


260.8) =o 


— 


Cat 4.4 2:Cat of — N 
5 s 4 | n * 
7 N 3 — 


% 
8 


* * N 


LEY ———— —⅛ 
1 Appendix.  _ © See. I 
* 466.8) 1. 7205 Multiplier for Corn Gallons. 
- $150,41)r.000(,00046504 Multiplier for Corn Buſhels 
217.6) 1. 00. 0046585 Multiplier for Iiſb Gallons, 


30, if the ſolid Inches in any Veſſel be multiplied by the 
mid Muhipliers, the Product will be Gallons in the reſpeQire 
eaſures : Or, dividing by the Diviſors 483, 231, 268.8, or 
22.86, the Quotients will likewiſe de Gallons. 


© NOTE, That 28 ſolid Inches is a Gallon of Ale or Beer 
Meaſure ; 3231 ſolid Inches is a Gallon of Wine-Meaſure; 
a68.8 ſolid Inches is a Gallon, and 2180.42 ſolid Inches is: 
Buſhel of Corn Meaſure. Alſo 2 17.6 ſolid Inches is a Gallon 
Ir:jh, both of Ale, Wine, or Oyl. 


For circular Areas, the following Mulcipliers and Diyiſors 
are to be uſed, — | 


284).73$339$(.002785 Multiplier for Ale Gallons, 
231).785 398(.003399 Multiplier for Wine Gal. 
217.6).785398(.0036093 Multip. for Iriſh Gal. 
Nn e Diviſor for Ale Gal. 
785398023 1.(294. m 1 Diviſor for Wine Gal. 
785398) 2 150.4202738 Diviſor for Corn Buſhels. 
785393) 217.6062775 Divilor tor Triſh Gallons. 


| | Ale-Meaſure, 16.79 

The Gage: point ) Wine- Meaſure, Ci 15-19 

for $quates in - ) Malt Buſhel, (_ 46 36 

SO 3% (Ii Gallons, _ C1475 

3 Ale Meaſure, - C1895 

The Gage: point \ Wine Meiſure, ( 17.15 
der circular Fi J alt Buſhel, * 552.32 

FH * (u Gallon, ad 16.64 


PROB. 


5 * R 0 B L E * 1. 
To find the Avia in 4 , or | bik 2 


Cale 25 any rectilineal plane Figure, 7 Aj 


whether riangilar, Os EE anger, or 
 Moliangyler. 8 Z 


7 As * 
> *. 


d the Area in Inches, and then bring it into Gallone, 
dividing that Area in Inches by the proper Diviſor, - 
203 for Ale, or by-2 31 for Wine, ot «t7.6 for Hiſh, 
or ok BA Muluplication, by oo. 3 546 for Ale, by.oog32 9 for 
wh by I ys r wat 
Arca. 8 


1 1 * 


en ane en back We in — of ohh." 


T* reſolve this 8 cher k un 
by 


clogramz” or Square, + 50. Inches in Length, "and. 
$4.5 Inches in e * TING" or 
enn, + tha. 


Maltiply 1 nnn Wray; Ms Aves > 
in Inches Wet mg gs 502, and the Quotient is 74.9 
Gallous of Ale; or multiplied by 005546, the Product is 
74-9292 z Gallons, nearly the ſame; 20d 11865 be di rides 
xe 131, or multiphed'by.ooq4 349, it will give 91.45 Gallons 1 

of Wine; and and H a1 125 be divided by a 9.6, 6s N 
dE itwill give 97 06 gin Sd 


2 Scale , Compitizs. Sol 
Enend chad s from «2 0 230, nr | 
reach from 84.5 to 74.9: A 


Extend 2 131 10369, eee inns + 
10 145. 


xenon a. dale 1 „eee 
1 76041 56, 


NOTE, che Areas of all . are aly 


8 3 prodi 

: Io Le be one Inch otherwiſe it bow not be ſaid Irifh 
that Ken, CINE 3 Circle, er. is fo 1 

Xx 


$4 G's . 


. © Having . 8 . 
F "Thing will de to find out the true Dipping ot Gaging place 
in that Back, that ſo the true Quantity of Worts may be con. 


puted at any Depth; which may be thus done, | N 
1. When: the Bottom of the Back is covered all over (0 1 
any Depth) with-Worts or other Liquor, then dip it in cight 4 
ot ten ſeveral Places, (more or leſs, according to the Large mY 
neſs of the * and eq dio the t from each / 
het as you can well do, noting wet Inches and 4 
imal Parts of ey Dip.” 
Divide the Sum ot all wu" the Number a 
5 22 9 and che Qodent wi be the mean Wet 
oO thoſe & 

9 Laſth -< ſuch aPlace by the Side of the Back (if Ext 
vou can) that juſt.wets the fame with that meau Dip, and to 32.6 
make Notch or Mark there for the uy and „ ee fourth 
E bing 5 y that Back. Or, ex 
|. _* "Then, Sree of (Wort e whole ed twi 
| Dach * Le: at that n and the wet Inches ſo | 
l 4 talen be multipli I 0 the Area of the Back in Gallons, For 
q I the Product will mew how many Gallons of Wort arc it to 32.6 
© , - that Back at that Time, provided che Sides of t | Back & will at 
N 3 8 * 3 i 
| from 
| $8900000000000005608 Gallon 
For! 
* ROBL E M- III. 5 


. Diameter of a tel being Yer in 
ee nd the Area F hereof it in , 
Wi ine, or Iriſh Gallun. 


the. ese the Diaxietit be tukiplied'by 002115 
1* Ale, ot by 00395 for Wine, ar by 0036093 for 
ih Gallons; or if i if be divided by 359.05 for Ale, ot 


be for Wi of 2779.0 Gallons, the 
5 9 * e Fs roc, 


A 
% 


Sect. I. Of Gaging. 289 
5:odudts or Quoticnts will be the reſpectiye Ale, Wine, t 
liſh Gallons. | | | 8 a 
Example. Suppoſe the Diameter ofa Circle be 32.6 Inches, 
CA be the Arca in Ale, Wine or Iriſh Gallons? 


The Square of 32.6 is 106 2.76. 
Then 359.05) 106 2.76(2.9599 Area in Ale Gal. 
And 394-12) 1062.96(3.6133 Arca in Wine Gal. 
And 277.05) 1063.96(3.8565s Area in Þiſh Gal. 

" Or 1064.76X,004785=1.9599 Ale Gal. * 
And 1062. 6X. 03359 23.6133 Wine Gal. 
And 1062.76k4.00360g=3.8565 Iriſh Gal. 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 3.95 (the Gage · point for Ale) 
to 31.6 (the Diameter) that Extent will reach from 1 10 a 
fourth Number, and from that fourth to 2.9599 Gallons, 
Or, extend the Compaſſes from 1 to 33.6, that Extent, tutn 
ed twice over from .002785, will at laſt fall upon 2.9599. 


For Wine: Exterid from 17.15 (the Ga e· point for Wine) 
to 32.6 (the Diameter) that Extent, turned twice over from 1, 
will at laſt fall upon 3.613 3 Gallons 

Or thus: Extend from 1 to 33.6, that Extent will reach 
oy .003399 (being turned twice over) to 3.6133 Wine 

{ NS, N WF 2 I» 16.00 ba 


/ 


For Iriſh Gallons: Extend from 16.64 (the Triſh Gage-point} «FP 
to 32.6 (the Diameter) that Extent, turned twice over from :, | 
will at laſt fall upon 3.8 565, the Iriſh Gallons ſought. 5 


* % 


— 


— 


i 


Sect. 1 


290 | 
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Append ix. 


PROBLEM IV. 


The Tranſverſe {or longeſt Diameter A ang 
the Conjugate {or ſhorteſt Diameter of 


an Ellipſis {or Oval) being given, 1 
Nd its Area in Ale, Mine, or Iriſb 
Galluuß at 4544 


of the Length and Breadth of the Oval, be divided by 
359.95, or multiplied by .00278g for Ale, or divided by 
394.14, or multiplied by. oo; 399 for Wine, or divided by 


| 1 F the Rectangle, or Product of the two Diameters, that i; 


277.05, or multiplied by .ooz3609z the Quotients or Produdi 


will be the Ale. Wine or iſh Gallons required. 


Example. Suppoſe the longeſt Diameter be 87.4 Inches 
and the ſhorteſt Diameter be 54 6 Inches, what will be the 
Arca of that Oval? . 


Multiply $1.4 by PS. 6, and the Produtt is 4444-44 3 then 


| 359-05)4444-44(11.39 Area in Ale Ga. 
294.12)4444-44{15.11 Area in Wine Ga. 
277.05)4444.44{16.71 Area in Ii Ga. 

Or 4444.44*.002785—=1:.38 Ale Ga. _ 
And 4444.44%,003399 =15.11 Wine Ge. 
And4444.44...003609=16.1 Iriſh Ga. 


Zy Scale and Compaſſes, 


Firſt, find a mean Proportional between $1.4 and 54.6, U 
dividing the Diſtance between them into two equal Parts 
and the middle Point will be at 65:6, which is the mean Pro- 
portional, that is, the Diameter of a Circle equal to the b. 
val Then extend the Compaſſes from 13.9 (che Gage · point 
for Ale) to 66.6, that Extent, turned twice over from 1, will a 
laſt fall upon 12.38 Ale Gallons: And extended from 0 


PR 7 
* 


Sa. * Of Gaging. e 
1 3 2 


— 


(che Gage point fot Wine) to 66.6, that Extetit, turned twice 
over from 1, will reach at lalt to 15.11 Wine Gallons. 


Lafily, Extend the Compaſſes from 16.54 (the Triſh Gage. 
point) to 66.6, that Extent, turned twice over from 1, will 
at laſt fall upon 16.1 Iriſh Gallons, _ | 


| i 
Veen 2 ONS .‚. 4 NN r N - —— dr uy N. 
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PRO BEEM v. 


To nd the Content in Ale, Wine, or Triſh. 
Gallons, of any Priſm, what Form ſo- 


ever its Baſe is of. 

{RST find its ſolid Content in Inches, (by SeR. 1, 2. 3, 

of Chap. II. Part II.) then divide that Content in Iaches 

by 282 for Ale, or by 231 for Wine, or by 217.6 for 

hiſh; the reſpe&ive Quotients will be the Content in Wine, 
Ale, or Iriſh Gallons. f : 


Otherwiſe;_ you may find the Content of a Priſm, by ſind - 
ing the Area of its Baſe in Gallons, (by Problem 11, of this Ap- 
pendix) and multiply that Area by the Tun's Height or Depth 
within, the Product will be its Content in Gallons. 


E::ample. - Suppoſe a Tun, whoſe Baſe is a Parallelogram 
right-angled, its Length being 49.3 Inches, its Breadth 36. g- 
Inches, and the Depth of the Tun is 42.6 Inches; the Con- 
tent in Ale, Wine, and Triſh Gallons is required, 


\ 

The Length, Breadth and h being multiplied continu 
ally, the Podud is 766 56 57 which divided by 282, the 
Quotient is 271.83 Ale Gallons; and divided by 231, the Quo . 
tient is 331.34 Wine Gallons ; and divided by 217.6, the Quo- 
tient is 352.23 Hiſh Gallons; and by dividing by 2180. uch 
a Ciſtern will be found to hold 35.55 Buſhels of Corn. 
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Appendix. 


Ey Scale and Compaſſes. 


Extend the Compaſies from 282 to 36.5, (the Breadth of 
the Baſe) that E tent will reach from 49.3 (its Length, ) t 
6.38 Ale Gallons, the Area of the Baſe, Then extend from 
x to 43.6, (the Depth) that Extent will reach from 6.48 (the 
Area of the Baſle) to 27 1.8 Gallons, the Content. 


S 3202120200202 02:05 
PROBLEM VI. 


To find the Content of a Tun, whoſe Baſe 
are alike and parallel, but unequal, bi. 
ing the Fruſtum of Pyramid. 


berweenthem, and multiply the Sum of thoſe three by 
one third Part of the Depth or Height, and the Produd 
is the Content. Is 


Þ IND the Area of each Baſe, and a mean Proportion 


Example. Suppoſe a Tun whoſe Baſes are Parallelogramz 
the Length of the greater is 100 Inches, and its Breadth 55 
Inches; the Length of the leſſer Baſe 80, and its Breadth 56; 
and the Depth of the Tun 42 Inches; the Content in Ale and 


Wine Gallons is required, 


Multiply 1 00 by 79, the Product is 7000, the Area of the 
greater Baſe; and 30 multiplied by 56, the Product is 4480, 
the Area of the leſſer Baſe ; then multiply the two Areas into 


each other, and the Product is 31360000, whole ſquare Root 


is 56 O, a geometrical mean Proportional. 


* * 


Ca --* CP — 
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The greater Area 70 
. = 


The leſſer Area 4480 
The mean Propottional * 5600 
| 17080 
A Third of the Depth 14 
68320 
17080 
$32)239120($47.94 Ale Ga. 
231) 2391200103515 Wine Ga. 
217.6) 23912001098. 9 briſhGa. . 


— 
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PROBLEM VI. 
To find the Content of a Tun, whoſe Baſes Ke 


are parallel and circular, being the, 
Fruſtum of Cone. 


Y 


But it will-be a ſhorter Way to find the Area of a mean Cir- 
cle in Gallons, and multiply that by the Depth, thus: To the 
Rectangle of the.greater and leſſer Diameters, add one third 
Part of theSquare ofthe Difterence of theDiameters, that Sum 
is the Square of a mean Diameter; which divided by 4 59.05 © 
for Ale, or by 294.12 for Wine, ot by 277.05 for Triſh Gals 
lons, gives the Area of a mean Circle in Ale, Wine, or Þ:ſh 
Gallons; which multiplied bythe Depth, gives the Content. 


OU may find the Content, as inthe laſt Problem, by mule 
tiplying the Sum of the Areas of the two Baſes, and a 
mean Proportional, by one third Part of the Depth. 


Example. Suppoſe the greater Diameter 20 Inches, andthe 


leſſer Diameter 71 Inches, and the Depth 34 Inches; the 
Coutent in Ale, Wine, and iſh Gallons is required 


p 


— 
„ 
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Multiply 80 by 71, and the Product is 5680 ; to which add 
27, (a third Part of the Square of the Difference of the Dia. 
meters) and the Sum is 5708, which is the Square of a mean 
Diameter; which divide by 359.05, and the — will be 
15.895 Ale Gallons the Arca; which multiply by 34, (the 
Depth) and the Product will be 540.43 Gallons, the Content, 


By Scale and Compaſſes. 


Add the two Diameters together, and take half the Sum, 
which is 75.5, which take for a mean Diameter; (tho! it is 
not exact, yet it will be near enough the Truth, if the Diffe. 
rence between the Diameters be not great) extend the Com. 
paſſes from 18.95, the Gage - point for Ale, to 75.5, the mean 
Diamezer, that Extent will reach from 34, the Depth, to a 

tourt; Number, and from that to 549.4 Gallons, the Content, 


And if you extend theCompaſſes from r 7.1 5, theGage point 
for Wine, to 75-5, that Extem will reach from 34 — The 
_ turned over) to 659.7 Gallons of Wine. | 


Laſtly, If you extend the compaſſes from 16.64, the Iriſh 25 
Gage · point, to 75. S that xtent will reach from 34 (twice 
turned over) to 00.3 Ih Gallons. 


The Method uſed by the Gagers for all ſuch Tuns, is to 
take the Diameter in tlie Middle of every 10 Inches, that is, 
at five Inches from the Bottom, and at 15, and at 25, &c. 


Then they find the Area to every one of theſe Diameters, 
and enter 12 in their Books: Then, when they ſurvey, 
they take the wet Inches and Parts that the Liquor in the Tun 
is in Depth, and every ro Inches they take the teſpective Areas, 
and remove the feparating Point one Place towards the Right 
Hand, and for what odd Inches of the Depth above the even 

Tens, they multiply the next Area by them, and fo add all 


the ſeveral Products together, and the Total will be the Gal The 
lons of Liquor in the Tun. | is61 6 
2 6 — 4 which 
Example. Suppoſe the Diameter at 5 Inches from the Bot- Ale Ga 

tom de 64 Inches; and at 1 5 Inches from the Bottom 67 Inch- 
es, and at 25 Inches 70 Inches, and at 35 Inches from the 1 5 
0 


Bottom, the Diameter is 7 3 Inches. Now the Area y”-_ 


fp 36 


% 
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ing to 64 Inches, is 11.4078 Ale Gallons, and to 67 Inches 
is 12.5023 Gallons; and the Area to 70 Inches is 13.647 Gab 
lons, and to 73 is 14.8418 Gallons: Then, ſuppoſing the 
Depth of the Liquor in the ſaid Tun be found to be 33.6 
Inches; now, to caft up this Gage, firſt, in the Area anſwer- 
ing to 64 Inches, being multiplied by ro, that is, by ;emoy- 
ing the ſeparating Point a Place towards the Right Hand, it 
will be 114-078 Gallons, and the next will be 125.023, and 
the next 136.47 Gallons: Now theſe three will be the Con- 
tent to 30 Inches deep. Then, to find the Content of the 3.6 
Inches, multiply the next Area 14.8418 by 36, and the Pro- 
duct is 53-4305; -add all theſe together, and the Sum is the 
whole Quantity of Liquor in the Tun. 


The Content at 10 Inches deep 114.078 
The Content at the next 10 Inches 125.023 
The Content of the next 10 Inches 136.470 
The Content of the 3.6 Inches 53.430 


The whole Quantity of Liquor inthe Tun, Ale Ga. may 
—— De ee Deen 
PROBLEM VIII. 

To find the Drip or Fall of a Tun. 6 


UPPOSE the Tun laſt mentioned was fo placed, that 

when the Bottom is but juſt covered on one Side, the Li- 

uor is four Inches deep on the Side oppoſite; how much 

muſt be allowed for the Fall of this Tun; tha is; how much 
Liquor is there inthe Tun ? 


The Diameter in the Middle of 4 Inches from the Bottom, 
1s 61.6 Inches, and the Area anſwering thereunto is 10.563; 
Which multiplied by 2, (that is half 4) the Product is 21.136 
Ale Sallons; and ſo much Liquor will juſt cover the Bottom: 


But ſuppoſe it was ſet ſo much on one Side, as to be zo 
Inches deep on one Side, when the Liquor on the 2 


\ . 


- 


* 
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Side juſt cuts between the Bottom and Stayes; how much 
Liquor will there be in the Tun? | 


Square the bottom Diameter, and multiply that Square by 
the top Diameter, and divide the laſt Product by the Sum of 

the Diameters, and to the Quotient add the Square of the 
bottom Diametei, and divide the Sum by 107 7.1 5 for Ale, 
or by £81.36 for Wine, or by 831.15 for lh Gallons, mul. 
tiply the Quotient by the Depth, the Product is the Content, 


The bottom Diamettr of the forementioned Tun is 61 
Inches, and the Diameter at 30 Inchesfrom the Bottom is 
71.5 Inches; the Square of 61 is 3721 which multiplied by 
71.5, the Product is 266c51.53 this divided by 1 32.5: the Sum 
of the Diameters, the Quotient is 2007.936 5 to which add 
372 9 Square of 6 r,) and the Sum will be 3728. 9365 this 
divided by 1077/15, and the Quotient is 33186, Which 
multiplied by 30, the Depth, the Product is 159.5 58, the 
Gallons of Liquor in the Tun. WON 


When the Fruſtum of a Cone, 822 is cut by a Dia. 
gonal Plane thro' the Exiremities of the Diamerers, as the Li- 
quor in the Tun repreſents, ſuch Solid is called a Hoof. (Vat 
Ward's Young Mathematician's Guide, Page 414.) 


| If it be the Hoof of a ſquare Fruſtum. inſtead of dividing 

by 1077.15, divide by 846 for Ale, or by 693 for Wine, or 

by 652.3 for Iriſh Gallons. All the reſt of the Work is the 
© \ | 


PROBLEM 
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PROBLEM IX. 
To gage a COPP E R. 


Take a ſmall Cord, or Packthrea 
faſt at A, andextend the other to the oppoſite Side of 
the Copper at B, where make it faft, or cauſe ſome Perſon to 
hold it very ſtrait; then ſet one End of the Inſtrument in the 
Bottom of *the Copper at C, and move it to and fro till you 
find the neareſt Diſtance to the Thread (as at 4) this Diſtance, - 
C, is the Depth of the Copper, which ſuppoſe to be 47 Inches. 


A 2 


EEE 


3 


L. ABCD be a ſmall Copper to Bo ng OR 
„make one 


07.3 DRE 
In like manner, ſet the End of the Rule upon the Top of 
the Crown at 4, and take the neareſt Diſtance to the Thread, 
(as 4g) which ſuppoſe 42 Inches, this ſubtracted from aC 47. 
the Remainder x is the Altitude of the Crown, 


To find CD, the Diameter of the Bottom of the Crown: 
Meaſure AB, the Diameter of the Top, which admit ir be 
99 Inches, then hold a Thread ſo as a Plummer at the End 
thereof may hang juſt over C, by which Means you will find 
the Diſtance 4A. Dothe like on the other Side, ſo will you 
find alſo the Diſtance c;, which ſuppoſe 11.5 Inches each; 
add theſe two together, and ſubtract their Sum, vis. 35, from 
8 | | 2 


( 
| 
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A r „ r 


8 298 8 85 Appendix. 25 Fc. 


39, and the Remainder is 64 Inches. the Diameter at the Bot. 
tom of the Crown: The Diameter which touches the Top of 
the Crown may be found by the Sliding Rule to be 65 Inches, 
Now, to find the Content of the Copper from the Crown 
upwards, that is, the Part AB, the * 1 7 being 42 Inches, 
vou may take a Diameter in the Middle of every 6 Inches of 
the Depth, which ſuppoſe to be as in the ſecond Column of 
the following Table, the Numbers in the third Column ate 
the reſpective Areas in Ale Gallons, found by Problem Ill. 
the fourth Column ſhews the Content of every 6 Inches; al 
which being added together, the Sum will be the Content of 
that Part ABV; that is, fo much as it will hold after the 
Crown is covered. | | 
Now, if the Crown be taken for the Fruſtum of a Sphere, 
the Content (by the latter Part of Sect. II. Page 179) will be 
found to be 28.75 Ale Gallons. 2 N 
But may be more readily found, very near the Truth, thus: 
The Diameter CD was found to be 64, and the Area to this 
Diameter is 11.408; this multiplied by halt the Crown's Al. 
titude, vis, by 4 5, gives 28.5 Ale Gallons, the Content of 
the Crown. - | | 
The Content of the Part C is 57.935 Ale Gallons, from 
Which ſubtra& the Content of the Crown, 28.52, and the 
Remaindet is 39.41 5 Ale Gallons, and fo much Liquor will 
Juſt cover the Crown - - 


"Parts. of | © "Content of 7 
the biameters Areas. every fix 

r Inches. [N 
6 | 95:3 25-2945 | 151-767 

6 90. 22.6095 135.657 Nx. 

6 85.0 J 20.1223 120-734 

8 80. 17.8246 | 106.947 

© 75-2 | 15-7499 | 94499 Int. 

6 70. 5 13.8426 |- 83 056 Rs 0 

6 66. TI 12.1319 72.791 e bor 

85 Ihe Sum 765.45 2.1 

; To juſt cover the Crown 29.415 = 8 

et within 


The whole Content in Ale Galtons 294.866 | 1. U 
yas | . Yb ho! 
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By Scale and Compaſſes. 


You may find the Areas auſwering to every one of the Dis · 
meters, thus. | 


Extend the Compaſſes from the Gage-point to the Diame- 
ter, that Extent, being twice turned over from 1, will at laſt 
fall upon the Area of that Circle; or being turned twice over 
from 6, wall give the Content of that 6 Inches of the Depth. | 


Example. Extend the Compaſſes from 18.95 (the Gage» 

int) to 95-3, that Extent, turned twice over from 6, will 
at laſt fall upon 3 51.76 Gallons, the Content of the firſt ſix 
Inches. And ſo of the reſt. 3 


e r l le 
PROBLEM Xx. 
To find the Content of any cloſe Cash 


N order to perform this difficult Part of Gagi the three 
following Dimenſions of the Cack muſt be truly taken, 


The Bung-Diameter, 
Nx. ; 


s The Head Diameter, within the Cask. 
The Length of the Cask, Fey | 


In taking theſe Dimenſions it muſt be carefully obferved, 

1. That the > Joerg in the Middle of the Cask; .alfo, 
that the Bung-ſtaff, and the Staff oppoſite to the Zung hole, 
we both regular, and even within. | | 

2. That the Heads of the Cask are equal, and truly eircu- 
lar; if ſo, the Diſtance between the Inſide of the Chine to 
the Outſide of its oppoſite Staff, will be the Head-Diameter - 
within the Cask, very near. | | 

3. With a ſliding Pair of Calliper s (made for that Uſe) take 
the ſhorteſt Diſtance, or Length, between the Outſides of the 

. wo 


* 
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two Heads; from that Length ſubtract 1 Inch, more or le 
according to the Largeneſs of the Cask, fot the Thickneſs of 
the Head; the Remainder will be the Length · of the Cask 
within. But if the Cask be empty, you may take the Length 
by. paring a ſtrait Rod in at the Tap-hole, and allow for the 


Thickneſs of the Head. 

| | . | 
Now, by theſe Dimenſions, one would think the Content - 

of the Cask was perfectiy limited; but it will be eaſy to per. J 

ceive, by the following Figure, that the Diameters andLength 

ot one Cask may be equal to thoſe of another, and yet one of 

thoſe Casks may contain ſeveral Gallons more than the other, - 

Fr B | As for Inſtance; the Figure ." 

28H „ ABCDEF is ſuppoſed to repre- 

A 8 c ſent a Cask: Then it is plain, Mi 
| . |” that if the outward curved dy 
| 8 Lines, ABC and FGD, are 

L — — 7 thc Bounds, or Staves of thc | 

| 3 Cask, it muſt needs hold 1 
more than ifthe inner prick- He 
ed Lines were the Bounds ot Co, 

* ps Staves; and yet the Bun | 
G. | Diameter BG, and H 1 
FUY! Diameters CD and AF, and Whi 
Length LH, are the fame in both thoſe Casks. =_ 
; 5 e 
Whence it appears, that no one general Rule can be given be 2 
whereby the —— of all — Casks can be gaged Prod 

And therefore Gagers do uſually ſuppoſe every Cask to beu the f 

ſome of theſe Forms; _ : 5 


1. The middle Fruſtum of a Spheroid. 

s The middle Fruſtum of a Parabolick —_ s 
3. The lower Fruſtums of two equal Parabolick Conoids 

4. The lower Fruſtums of two equal Cones, 


1. If the $taves of the Cask be yery much curved-(as the 
outward Lines of the laſt Figure) then the Cask is ſuppoſed 
a 5 


to be the middle Fruſtum of a Spheroid. the th 
. Aga: 
x. If the Staves between the Bung and the Head be ſome 4-43 * 


ching leſs curved, then the Cask is taken to be the 
Fruſtum of a Parabolick Spindl e. | 


1 K 


Seal... _ 


— 


. * Of: Gaging. bee ad 3or- 
3. If the staves (between the Bung and Head] be very little 


curved, then the Cask is taken to be the lower Fruſtums of 


— 


two equal Parabolic Conoids, abutting or joining together, 
upon one common Bale. S 2 


"4. Th the Staves (betw cen the Bu and Head) be firait, | 
the pricked Lines in the aft Figure, then the Cask is 2 4 ; 
to be the lower Fruſtums of two equal Cones, abutting or 


joining together upon one common Baſe. 


There are ſeveral Rules laid do wyn in Books of Gaging, for | 
finding the Content of each ſeveral Form, but I-think the 


| ſhorteſt and moſt practical Way is to find ſuch a mean Dlame- 
tet, which will reduce the propoe'd Cask to a Cylinder; thus. 
e 


cs = Difference ofthe Bung and Head Diameters by 
.7 for a Spheroid; by .6 5 for the ſecond Forin; by. for the 
third Form, and by. 58 forthe fourth Form; and add the Pro- 
duct to the Head Diameter, and the Sum is a mean Diameter. 


Lian Luppoſe the Büng Diameter bes Torches! the 


Head · Oiameter $4 Inches, and the Length 40 Inches; the 
Content in each Variety is required, - + 
| The Difference between the Bung and Head Diameters is t. 
which multiplied by , the Product is 3.6; which added to 
the Head Diameter, the Sum is 29.6, the mean Diameter: 
The Area anſwering thereunto will be found (by Prob. III.) to 
be 2.44 Ale Gallons; which multiplied by the Length, the 
product is 97.4 Gallons ; and ſo much is the Content, if it be 
the firſt Form. 3 I 
Again, If the Difference of the Diameters 8, be multiplied 
by.63, the Product will be 5,5 5 which added to-the Head- 
Diameter, the Sum is 29.2 for the mean Diameter; and the 


* 


Area anſwering thereunto is 23746 Gallonsz which multi- 


plied by 40, the Length, the Product is 94.98 Gallons,” the 
Content, if it be of the ſecond form. er 

Again, If the Difference s, be multiplied by 6, the Product 
is 4.8; which added to the Head-Diameter, the Sum is 26.6, 
the mean Diameter; the Area thereunto is 4.31 Gallons; 
which multiplied by 40, gives the Content 94.4 Gallons, for 
the third Form. & : - 

Again, The Difference 8, multiplied by .s 5, the product is 
4-43 Which added to the Head-Diameter, makes the mean Di- 
ameter 28.43 the Arca thereof is 4.2463, which multiplied by 


40, the Product is 89.85 * for the third form. 


— — -V—— — 
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2 Scale and Compailes. 


Extend the Compaſſes from the Gage-point 1 r8. 95, do the 
firſt mean Diameter 19.6, that Extent will reach from the 


Length 40, to a fourth Jn and then to the Comtent. 
97. „ 


= { Again. Extend from 18.95 to T3 25 (the ſecond mean Di 
4 meter) that Extent, turned twice oyer rom 49, will at la 


fall 8 8 4 Ree 
gain, Extend from 18.95 to 28. 8, (the third mean Dia 


po n Extent, turned ty ice ors from 49, will at laft 
upon $3.4 Gallons, 


mat) ark Extend "UN 95 to 38.4, (the fourth mean Dis- 
t Extent, turned * over N wa at laſt 


At upon 89.85 Gallons. 
I 


- 'Altho'l have all along 1 made Uſe of the Line of Numbers 
upon the common two Foot or eighteen loch Rules, for the 
- Reaſon mentioned in the Preface; yet the Rules may eaſily be 
h 2 plied to the Sliding Rule, thus: To find the Area of a Cir- 
ele in Galloys, ſer the Gage point upon D, (that is, a ſingle 
Line of Numbers} to i upοẽG), (that is, a double Line) they 


ogainſt any Diameter upon D, is che Area upon C, thus: 


Tse cone of the ca lin acid The 16 
ficſt Form: 4 17 
Ober, St 18. 95 upon D. to the Length 49 upoy 18 
C; then, againſt the mean 3 29.6 upon D, is 974 9 
Gallons, the Content upon C 20 
And _— 193 (the next mean Diameter) onD, is 94-98 e 
ns on 
And len 28.9 (the next mean Diameter on D, is 934 21 
Gallons on C. 22 
And againſt 28.4 (che laſt mean Diameter) n is 1905 23 
Gallons on C. 24 
| {ll done withous remeving the Slider. | 25 
— 
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4 Cylinder, and then find ita Content. 


Lu 


— 


3 4 


304 Appendix. Sect. I. 


< — 


| The Uſe of the Table of Segments. 


C1. Is to find the Ullage, or Quantity if 
Liquor remaining in a Cast, who/t 
Axis is parallel to the Horizon, the 

\.. Sur/ace of the Liquor cutting the Head. 
of the Cazk. NN NE 


PN RULE is. 


1 the wet or dry Inches of the Bung Diameter add a firſt 
competent Number of Cyphers, then divide it by the mea 
whole Diameter, the Quotient found in the Table luppc 


under the Title V. 8. gives a Segment; which multiplied by in th 
the whole Content of the Cask, the Product ſhews the Quan- 
tity of Liquor in the Cask, it the Dividend was the wet Lach- 


s, or the Ullage, if it was the dry. 5 
Lee there be a Cask in form of a Cylinder, whoſe Bung- * 


Diameter is 29 Inches, the dry Part 13, and the wet 16, and 2 
the Content 30 Gallons; how many Gallons are wanting io ] 


fill the Cack } © 


- Divide the dry Inches 13, by 29 the Bung-Diameter, and the 
Quotient is.448 ; find the two firſt Figures. 44 under VS. and 


+ war | a The 
the Segment againſt it is 4238, to which add a proportional 
Part for the 8, — the whole Segment will be. 43333 which pe 
multiplied by the Content of the Cask, the Product will be - 
. 34 664 Gallons; and ſo much the Cask wants of being fall, Ta 
Note, It the Cask be inthe form of a Cylinder, ot nearthit * Fat 
Figure, the Table will give the Ullage exact enough; but if | 
at b a ſphergidal Cask, then uſe the following Method: 
_ - x, By the Bung and Head-Djameters, find fuch a mew 7 


Diameter as you judge will reduce the propoſed Cask to: 


2. From 


> Ml <0 


— 


7 doo 


and take half the Difference. 


3. From the wet inches ſubtract the ſaid half Difference, 
ceſerye this Difference, then uſe this Proportion 5; 


. 1 | 
| As the mean Diameter: is to 106, 
(the Diameter of the tabular Circle): * 
o is the reſery/d Difference: 
to a yerſed Sine in the Table. . 


Then, if the tabular Segment be multiplied into the Con- 
ex e the Produc wllde the Gage Liquor 


% - 


Example, Let the Cask be the ſame as in Page 300 of the _ 


firſt Form, where the Bung-Diameter is 32 Inches, and the 


mean Diameter 29 6, and the Content 97.4 Gallons; and 
luppoſe the wet Inches 19, to find the Quantity of Liquor 


in the Cask. my 

From 34 _ 7 

© Subtr, 2% Ssubtr. . | 
Rem, 8 Rem. 17.8 reſerv'd 
75 


48 29.6: 100 :: 15.6: 60, the V. 3. 


The Segment to 60 is. 6266. which multiplied by 97. 4, the 
Go the Product is 61 Gallons, the Quantity of Liquor 
in the | 
Bel. 8 2 28 by the ſome Method 

might have Ull . 
dof being full 3 5 hk BOL Nr rag 


< ; | 


Sect. I. ra O/ Gaging: .. 5h | 305 


n * 1 


F 300 Ba Appendix. ; 2 Sect. J. 


90 2. 75 Fi what Quantity of Liquor i 
a 


in a Cask, when its Axis is perpendi. 


uprig bt upon one of its Heads. 


ro do tals, you muſt know how to calculate the Area of 

y Circle, between the Bung and Head, whoſe Diſtance 

om the Bung, or Middle of the Cask is given; which may 
be done by this Proportion; 278. 


As the Square of half the Length of the Cask: is to the 
Difference between the Bung and Head - Areas:: fo is the 
Square of any Circle's Diſtahce from the Bung : to the Dif. 

fereuce between the Bung : Area and the Area of that Circle, 

wiz. the Area of the Liquot's Surface. | 


* 


Then, from the Bung· Area ſubtract one third Part of the 
afot eſaid Difference; ux. between the Bung-Area and the 
Area of the Liquor's Surface; multiply the Remainder by 

the Liquor's Diſtance from the Bung, and the Product will 
new What Quantity of Liquor is either above or under half 

the Content of the Cask. * | 


Ai” + B Example. Let us again ſuppoſe 
| | the Call in Page = whoſ 
Length is 40 Inches, Bung-Dia- 
meter 32s and Head Diameter 
3 24, and ſuppoſe the wet lnches 
| wy Inches. FhalF the Leng 
— The Square of half the 
* * is 400, W Diſtance of the Li- 


is 6, whoſe Square is 36 ; the 
ArxeaoftheBung - Diameter 2.8519 
Ale Gallons, and the Area of the 


D Head - Diameter 1.60425 the Dit 
oh OS. ference 1.3477. Then, 
As 400 : 1.2477 :: 36 : 0757, 4 


One Third is =,0250 ; 


From 


cular to the Horizon, viz. when it ſiand. 


»  quor's Surface from the Bung 81 


$ 


v | 


45 0 Gaging: 2955 


. 


Sc. I. 


tn. 


* 


Ln — 


From 14665 Bu 9 
Subtr; ad] eee 5 * 


Rem. 1 11 
l Multip. Diſtance trom the Vt 4 


16.96 14 Content above the Bung 
And 48.7 Half the Content of the Cask. 


> 65.66 the Quantity of Liquor in the Cask. | 


4 


PROBLEM. "Ih 
Gig of MALT. 


Floor. . 

Firſt, find the Area of the Baſe in Buſhels, by mul- 
tiplying the Length by the Breadth, and dividing the Produdt 
by 21 50.423 or only by 2150. and multiply that Area by the 


T fad the Quantiry of Male in a Ciberm or upon a : 


mean Depth: (how to take the mean Depth, ſee Problem IL) 
If the WS or * divide dh 2738. (See Prob- 


lem I. 

Example. There is a Ciſtern whoſe Len . %4 inches, 
and Breadth 54 Inches, and the mean is 43-6 Inches 5. 
What is the Content? | © 0 423 15 


— 


Multiply 84 by 54, and the Product is 4536 ; which divide 


by 2150, and the Quotient is 1. 1097 Buſhels, the Area of the 
Bottom at 1 Iuch deep; which multiplied by CO BEININ 6, 


ad the Froda@is 91.98 TO aaa 


4 


N 


E 
. 
6 

? 
C7 
Fl 


308 


j 


halt a Rod in Length. 


e * 2 ä 


Appendix. 


Sed I. 


mean Depth 5.6 Inches; how many Buſhels are there? 


Multiply 245 by 184, and the Product is 45080, which di. 
vided by 21 50, the Quotient is 20.957. the Area of the Baſe, 


which multiplied by the mean Depth, the Product is 1279, 
Buſhels, the EE 4 | wy 


F By tbe Sliding Rule. 

There is an inverted Line of Numbers upon ſome Sliding- 
Rules, marked with the Letter M, which was contrived pur- 
poly for gaging of Malt ; and there is a double Line of Num- 

ers upon the Rule, and upon the Slider two double Lines of 
Numbers; all theſe are of equal Radius, and all work to- 


gether at once · Thus, ſer the Length and Breadth againſt one 


another upon the inverted Line, and that which ſlides by it; 
then, on the other Edge of the Rule, againſt the Depth, you 


will find the Content in Buſhels: Thus, in the firſt Example, 
- "ſet 54 upon the Slider againſt 84, upon the inverted Line, and 


then, againſt 43.6, upon the other Part of the Rule, is 91.98 
upon the Slider. | OO. OW My SG 


Again, in the ſecond Example, ſet 184 upon the Slider to 


245 upon the inverted Line, and againſt 5.6 upon the other 
Fart of the Rule is 117.4 upon the Sluder. ? 


EDSSS202205002:000209 


2 9 II. Of Land- meaſuring. 


SHALL not here give the whole Art of Swrveriag, 
but ſuch practical Rules only as may be uſeful to the 
Country Graſiers and Farmers, whereby they may find 
the true Content of any Piece of Land, and that by the 
Chain only; and, for want of that, with a Pole or Stick of 


©» PROB- 


: Era pio. Suppoſe a Quantity of Malt upon a Floor whoſe 
Length is 245 Inches, and the Breadth 184 Inches, and the 


Ow 


— 


— - 


Sar II. Of Landmeaturing, 369 


PROBLEM I. 


To find the Content of a Piece of Land, in 
the Form of a right-angled Parallelo- 


gram, or Long Square, or what is ſome« 


thing near that Form. 


or not, you may take a Piece of Board about 4 'or 3 


and with a Saw cut two Kerfa, ctoffing each other at Right- 
angles, and bore a Hole in the middle of the back Side, to put 


it upon the End ot a Stick; this will repreſent the Inſtrument - 


calleda Gs 3 A 85 * 

Suppoſe you ; 13-4087 
would obſerve the . | 5 * 
Angle A, to know 
whether it be a 
Right- angle, (or 
—j thereunto ) 
prick u r 
Stick, The 
Croſs upon it, a 
litle Diſtance - wo 
from 2 as | | "+ 
at a, an vying - bel 
ſet up two Marks | 6 57 
as at h and e, of e- fr 

ual Diſtance from 
the Fence, tutn one * 
of the Slits direct 
ly towards 5; and 
then, if the other 
be directly point- 
ing to c, it is 2 
Night angle. 

To meaſure ſuch 
a ieee of Ground 
a this Figure a- 
bove; If you mea C 


1 


—— - {onbandþ 475 
| 


— * 
A 


" * 
e 


1 
| 


—— Rot — „% „ —— 
* 


10.22 


10. 30 


* 
—— „ 


hey - 
2 þonnononemmm 
* 
A 


'Fi know whether any Angle in a Field be a Aight-angle 


10.38 


Inches broad, and an Inch thick, ether round or quale, 


em 22 — 


, 0 


310 Appendir- Sec II. = 


Gr = 
ſure round, andadd the oppoſite Sides together, and take half = 
the Sum, (if they be not equal) or elſe meaſure down about Bl 


. the Middle of the Length and Middle of the Breadth, thus, a Pic 
the Side AB bein ured, jt will be 5:60, that is, 5 Chains how 
and 60 Links; and the oppoſite Side CD is 5 Chains 82 Links; half 
the half Sum thereof is 5.7 1: And the Side BD is 10.38, ani Trela 
and the Side AC 10. 2c; and the half Sum thereof is 10. 30: 
(it will be the ſame Thing i 2 meaſure about the Middle 
of the Length and Middle of the Breadth) then multiply this 
mean Length and mean, Breadth together, #iz. ro. zo, 
5.7 1, and the Product is $8.8130 3, which divide by 10, (be. 

- cauſe ro ſquare Chains is an Acre) by removing the ſeparating 

Point one Place towards the Left Hand, aad it will be 5.8130, 
that is, 5 Acres and: 38 130 Parts; which multiply by 4, ani 
prick off 5 Places, and it will be 3.5520 ;. which 3 towards 

the Left Hand are 3 Roods; then multiply the decimal Parts 

. by 40, andprick off 5 Places, and it will be 21,00800; which 
21 towards the Left Hand are a1 Perches. 

n TIED 


7 5 d 4. R. P. | 
$0 the whole Content is — $ 3 ar 
k Sec the Worx. | 

471 * 4. R. 5. 
10.30 5: 3: 27 


vw u 4 
TE 0 Te 7 

?.]1: e1cs%k 
28122 2812 
9 | +0 © 


41. oo So 
A ' 


© HOTE, The Chain here made uſe of is 4 Poles, er Rock 
in Length; the whole Chain being 100 Links. 


, 


"But 


Set. I. Of Gaging.- | 
But becauſe ev p that may have O n to meaſurg 
a Piece of 2 a Chain, I will therefore ſhe 


how you may meaſure a Piece of Land only with a Stick of 
half a Rod in Length, that is, 8 Feet and 3 Incheg but in 


Treland tis 16 Foot 6 Inches; which Stick divide Into five 
equal Parts, ſo will the whole Rod be divided into ten Parts, 


ang will be thereby adapted to decimal Arithmerick, * 


But becauſe each of thoſe Parts of the Stick are ſomethin 
large, (each Fart being 19 Inches ind 8 Tenths in Gra Bf 


tain, but 16.4 Inches in Ireland) it will be neceſlary to take 


your Ds fo one half of choſe Parts, and then, for 
that half Part. ſer 5 in the Place of Seconds, thus; ſuppoſe 3 
Zarts and a balk, ſet it down thus, 5%. y 


PROBLEM II. 
ET u up pol a Field in the Form of aLong $quare, 


. whoſe Length is 45 Rods, 5 Parts anda half, and the 
2 Rods, 4 Parts and a half; what is the 


Multiply che Length and Breadth together, and divide th 
Produ by i 60, (becauſe 16 ſquare Rods ate in an A 
za the Quotient fee 


45-55 
31.45 
4 _ —— 
22775 
1824 
4555 
23665 


- ——— — 


— * — 


14323575 


— 
317 


ETA 2 INS Appendix. * "See, II. 
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09009000000000000040 
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- PROBLEM Ur. 


UPPOSE a Piece of Grinal 3 in the Form . Trape- 
zium, the Diagonal BD 13 Chains 60. Links, the Perpen- 
dicular CE 6 Chains 25 Links, and the Perpendicular 

AF 3 Chains 43 Links; what is N 


TZ... 


' C 
— - 


nal by half the Sum of the 83 
"as. r e ren | a 


8 


F 2 


3.37420 


11 %%% N bh nal v4, | 


#7 $4 
1 


- © 
* — 
\ . 

* 


: i PA 4 * 
1 Ait 
0 | BY 4 „ 418 * * 4 | 


ck big 

AF=13,68 
E 

Sum 38.68 


— 


Half 15.3% 


15 34 
1 
: * — 
7736 
as ' , , nu 
9670 ©; 
— — — 
Semen 
7 {| | q 86 2 


* 
EF © £ 3® 
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\ If 
3a, 5 1 128989 

C44 25 ,41 


4 1 


410) 9l1(2 - 
ors 


? 
% 
| |; 
Y 7 7 1 LT 22 * x4 > a | 
9 1 enn 1511 


* 


A. R. | - VE 1 2 
Fact 6 2 12 
P 


1 


2 


% 


- : 1 2 
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To take the Dimenflony of the Field. 


Begin at the Angle B, ang meaſure in a direct Line toward 


pd; but hen you coine at E ſet up your Croſs, and direct one 
of the Slits to D, and then look through the other Slit, and if 


it exactly hits the Angle C, then you'are juſt in the Place 
where the Perpendicular will fall; but if it does not exactly 
hit the Point, move backwards of forwards till it does fo; 
then meaſure the Perpendicular, and ſet down the Chains and 
Links, or the Rods and Parts; then continue your Meaſure 
towards D; but when you come to F ſet up your Crols, and 
try (as above directed) whether yau be in the Place where 
© thePerpendicular will fall: Then meaſure the Perpendicular 
AF, and ſet downthe Chains and Links; gr Rods and Parts; 
then continue your Meafure to D, and ſet down the Meaſure 
ofthe whole Diagonal. This Way of meaſuring is very exact 
and true; but the common — by the macs pro 
Farmers, is to meaſure tound the Field, and to take half the 
Sum of the oppoſite Sides for a mean Side; but the laſt men- 
tioried Piece of Gropnd being meaſuredſo, vill come to 
K 1 T. 54. I B, ee Y 
7 o 22, Which is 2 10 more than the Truth: 


reren f N - "a ad 4 dos A LIN EIS EZ 
3*: +5tof6te $3 $i eo gi ov htos: 
Ly 2428 5 2 LoghLogtts SN 7 rk 2 n 323224 
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PROBLEM Iv. 


| 


How to meaſure an irregular Field. 


| Ny T HE Way to meaſure irregular Land, is to divide it into 
1  Trapeziums and Triangles; thys, 4 
Frirſt, viewovertheField, and fet up Marksat every Angle, 
| ndnd by thoſe Marks you may ſee where to have a Trapezium, 
*. as ABCI in the following Figure. 

| 5 


% 
% 
& * 


2 
C;| 


ww * 


— 


* — 


- 
6 


ect II. Of Land-mealaring. 


Then 
C; but when you come to « ſet 
ther you be id Square 1. 8 


meaſure the re peace al, wank. | is you ; then meaſure 
Ken forward 


* $ 


20 


3 


s* F 


a 3 
* X * 4 
8 5K 16 4 205 
* 775 24 1 
MO es. —— * 


| +7 2 
VS 


begin and Wendt þ 


- 


4 Altes mY hat A 9 


"Croſs, and try whe- 


x Ya 1 then ö 


forward again towards C; but — you come to b, ſet up up 
your Croſs, and tr oy whether you be in the Place where the 
9 will fall; then meaſure the Perpendicular IB, 


which is 2 23 then ooncinue Jour 1 2 to C, and you 


will find the whole Diagonal 9.41. 

Then proceed to meaſure the Trapexium CDHI, beginning 
at C, and meaſuring along the Diagonal Line towards H; 
but when you come ãt d ſet up your Croſs, and try if you be 
right i in the Place where the Perpendicular will fall: Mea · 


Ch. L. 
ure the Petpetdicular 2b, which is 1.46, and then meaſure 
forward till you come at c, and there, with your Crofs, tr - 
you be right in the Place prone r will 
and meaſure the Perpendicular c I, which is 3 Chains; and 
from W |ancls to H, Wb will find th 


| whole Diagonal 12.36. 

- Thenprocted to meaſure the Trapezium ons beginning 
* H, and meaſuring along the Diagonal Line towards E; but 
you come to F, try with yo gr t Croſs if you be in the 

Pace where dhe perpendicular will fall; and meaſure the fer- 
pepdicular EG; which is 4.48, then continue on your Meaſure 
"( from F till you come to G, and there tty if you be w_ a Square 
Wich the NY OT GD; and meaſure the ſaid Fexpendi- 

C 


cular, which i is 2-945 . Go E, and 


— 


you will find the whole Diagonal to be 11.34. 
'Then meaſure the Triangle EFG, beginning at E, and mea- 
ſuring along the Baſe EG till you come at h, and there, with 
yout Croſs, yyi it you be i inthe Place where the * 
| L. 
| will fall; "and "I the Pependivalar F, which is 3.14 
continue or Meaſure to G, and you will find the wholc 
L. 
Baſe to be 5,1: 80 have you finiſh'd the whole Field. 
| 15 been the larger upon the Explanation of this Prob u, 
ſe moſt Grounds lie in ſuch 3 — Forms. 


ole, and the ity eral A her into one Sum, 
Ne 15 e Wan . the' whole Merce Flt 


* 222 & 
hy T 2 , q . , 2 ” "= 
Py * = 
* 5 


(4 its #44 


18 S Þ ie Trapeniumns N and alſq the Trian- | 


r 


Ll 
y 
* 


— _ * 


% — 
, * 
*r 5 Gt ˙¹¹.ꝛ ᷣ Q E RAS — 


bB==2,06. 9 wr F Chop. ; 
21842 wn _? edgy 2 
— — | 
Sam 6.89 3768 
— 3769 A 
Half 3.44 2828 \ 
— — —ꝗ—́„jcͥ b * 
3.24% Area of Al. 
D 21.46 12309 Lo * 
4123.00 . 
0 — . \. 
Sum 4.46 3706 
— 2472 
Half 3.323 247 | 
3 0 — 4 | 
_ $+75648m=Area of CI | 
—ů— — "+ Ws N 
FG=4.48 11.34 
GD=3.94 3.72. ] 
Sum 7.42 1134 EO 
— 7938 
Half 3.71 e 
8 | þ4 | s | 
5 4 307 14==Arca of HGED; 
— — 
Baſe = 9.t 2 2 
Half =4.56 see ect V. 0 I 
Perpend. _ 3.14 | , Part II. hap, 
0 . 
1824 | . 
456 . = 
1363 
1.431 84 Area of the Triangle EFG - , 
. 1.43194 8.18 
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is 
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» 
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* 1 — KK » 
** . 0 
, . 0 
PW WEE ef — 
2 — — 


— | 


forward again towards C; but when you come to 5, ſer up 
-= Crofs, and try whether you be in the Place where the 
erpendicular will fall; then meaſure the Perpendicular bs, 


2 Ch. L. "4 * | . 
which is 2.063 e Meaſure to C, and you 
will find the whole Diagonal 9.44, 


Then proceed to meaſure the Trapezium CDHI, beginning 
at C, and meaſuring along the Diagonal Line towards H; 
but when you come at d ſer up your Croſs, and try if you be 


right in the Place where the W TD will fall: Mea · 


ſure the Petpehdicular 4D, which is 1.46, and then meaſure 

_ . forward till you come at c, and there, with your Crofs, try if 
you be right In the Place evi the Perpendicular will ful, 
and meaſure the Perpendicular c I, which is 3 Chains; and 
from c continue © * Meaſure to H, and you will find the 


whole Diagonal 12.36. | 88 | 
Then proceed to meaſure the Trapezium HGED, beginning 
at H, and meaſuring a long the Diagonal Line towards E; but 
1 you come to FE, try with yogr Croſs if you be in the 
7 - Place where the Perpendicular will fall; and meaſure the fer- 
pendicular EG, which is 4.48, then continue on your Meaſure 
_ \ from F tiil you come to G, and there tty if you be in u Square 
\ With the i N GD; and meaſure the ſaid Ferpendi- 
cular, Which is 2.94; then meaſure on 2 G to E, and 


you will find the whole Diagonal to be 11. 5 
Then meaſure the Triangle EFG, beginning at E, and mea - 
ſuring along the Baſe EG till you come at h, and there, with 
yout Croſs, try it you be in the Place where the —— 
oy a vo inn TEX - of Ch. L. 
will fall; and meaſure the Perpendicular bF, which is 3.14, 
continue 2 Meaſure to G, and you will find the whole 

L. | 

Baſe to be-9;12:*So have you finiſh'd the whole Field. 
R 5 been the larger upon the Explanation of this Problen, 

| becauſe moſt PENA ſuch 1 vr _ "pe 
.. Caſt up the three Trapeziums ſeyerally, and alſg the Trian- 
Ele, * 5 en Areas 5 77 iow one Sum, 

Wiek will b the s ore hole erde Plot 


(o its *' «<2 » 


— 


a1: 


Perp 


ume rern 


7 4 — 


1 


N See the Wonk, 


jB=2.06. | 9 | 


. 
* „ 


geg V1, Chap. 


- * 
, 
| — 
N i. 
" EY . " - * E - : 
; m i = * * 
. ef | * * 
\ " - 
- — —————— AG r 


s1==4.81 48. _.. - > 
g — — * | ' — 
cam 6.8898 3768 | 
Half 3.44 2828 0 | 
— — 
une ner | 
9255 ; | 
10 1.46 9 is, 36 * : x il 
4123.0 * rer, if 
I | * * k a 6 
Sum 4.44 3708 _ FEE 


Half 2.33. 247 


_ ; —— —KV- 
d= 44a 11.34 
60.94 5 9.71 
zum 7.42 88 l 
— 17528 
Half "3.00 Ü wm KU 
£8 - 4 307 14==Area of HGED; 
ra Bs — be ty 


Nee 6 0 7 
Half =4.56 see Seck. v. Chap 
Perpend, _ 3.14 - | Part II. 


PIR” 2 | * . * N ; US. 
1824 - 4 $28 
456 * | ? tea. 4 
1368 | | 
| ct fun kev the Triangle £96. 
x q | 1.43184 


<<. 


e 


— — = I 


— IE 9 


1.437 3% = Ares of the Trlangi ure. 
| 3.24048 tea of — 
> 2.15618 Area of CIH 
4.30714 ==Arca of HGD. 


Sum 11. menu of the Whole 
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CORRIGENDA. 
1 


| For 5 
. x 10 4 of 48. 11 


Ma 4 of 


8 . 1 of 44 Feet 


1 8 9 11677 610 


Page 113. Fot 10.25 half the Baſe MA. 
Read 0.35 =MA, half the Baſe, 
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Bl 00KsS ah publi®a, and fold by 
Iſaac Jackſon in Meath- ſtreet. 


I T HE auge, Aſif deipg a Compendium of | 


Ar ichmeric, in four Parts; containing, 1ſt, Arith- 
metic in Whole Numbers. 2d. Vulgat Fractions 
zd. Decimals, Extraction of Roots, Inteteſt, Sc. 4th, A 


large Collection of Queſtions for the Exerciſe of Learners. | 
The Whole recommended by ſeveral eminent Mathematici 


ans, Accomptants and Schoolmalters; as neceſſary to be uſed 
in Schools, by all Teachers who would have their Scholars 
thoroughly underſtand and make a quick Progrels in Arith-- 
2 By Thomas Ditwarth, Author of the New Guide to the 


Engliſh Tongue. . To which is added a yery neceſſary and uſe - 


ful AryENDLY, containing a articular Account of the Coi 


Weights and Meaſures uſed in. Ireland; with Multiplication 


and Diviſion of Money! Intereft in Epitome at s and 6 per 


ane. YE 15.84, 3 
2. Orthogy Met . 
Tongue. E. Parts. Mc all t 
ranged in the 'moft methodical Order, apd 
—_— to each: With a ſhort but comptehenſi ve 
of t 2 Tongue, containing the moſt neceſſary In 


"Guide the Engliſh 
4 of Words 


good Senſe. The Whole ing generally . 
now chiefly uſed in all th Schools of Great-Britain, By The, 
Dilworth, School maſter in Wappin., 10 " $68 

3. A'new Gopy Dok, containing various * is. 
Writing, and Aipha bers of all the Hands now practiſe 
belliſhed with proper Decoratians and Command of — 
By ſeveral Writing Maſters in Irland, With a D 
—_— pha or Learoces, 25. 14 Ha 


10 4. 


Large Capitals and 2 0 


other Alpha x: Rbund hand. German-text, Set and 


W 6 4. Ha 


— 


Cent. and Anſwers in lviſh Męaſures, &, to all ſuch Queſti- 
oas in the Book a N it. Rr enn Accompt- 


eee 


tions for underſtanding and writing good Orthogra Fad 0 


cat Lines of Round hand in Proſe, with-) Va- 
rey of Crt o which is added a ſmall Appen- 


1 Alphabetical Lines of Stron ovation in vetſe, with. 
6 d. Has 12 
2 Single == ag and Alphabets o Italian, with ky of a 
Running . with Greet, * Italie and Black # 


7. A 


ige Round - 


ion to the 


e lately 2 2 4 Ke. 
"nd eading with ſmall; for an a—_— 
er Forming a good Running Ha 
be, Children to and Read, as ſoon as 
cable of Learning (with Pictures) 5 4 1 er 
25 analy firſt Book 2 tendet Children, whereby they may 
| taught to know my 3 Letters, and 5 or. With- 
*- xo.” The new Spells n Gentle 
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BOOKS Printed and Sold by Isa Ae 
Jackson, at the Globe in Meath.ſtreet. 


1. 7 Kboolmaſter s Aſſiſtant, being a Compendium of A- 
rithmetic, in 4 Parts, containing rſt, Arithmetic in 
Whole Numbers. 2d, Vulgar Fractions. 3d, Decimals, Ex- 
ration of Roots, Intereſt, &c. 4th. A large Collection of 
neftions for the Exerciſe of Learners. The Whole recom- 
mended by ſeveral very eminent Mathematicians, 3 

ants and School maſters, as neceſſary to be uſed in Schools by . 
all Teachers, who would have their Scholars thoroughly un- 
derſtand and make a quick Progrels in Arithmetic. By The. 
Dilworth, Author of the NewG mide to the Exgliſh Tongue. To which 
is added, a very neceſſary and uſeful Appendix, containing a 
particular Account of the Coins, Weights and Meaſures uſed 
in Ireland, with Multiplication. and. Diviſion of Money: In- 
tereſt in Epitome at ; and 6 per Cent. and Auſwers in Iriſh Mea- 
ſures, & c. to all ſuch Queſtions in the Book as require it. 15. 84. 

1. Orthography Methodiz'd, or A neue to the EngliſhTong ut : 
In five Parts. The Whole being generally recommended, 
and now chiefly — . the Schools of Gheat- Britain. 
By T. Dilworth, Schoolmaſter in Wappin. 10d, — 

5 A new Covy-book, containing various Examples in 
Writing, and Alphabets of all the Hands now practiſed; 
embelliſh'd with proper Decorations and Command of Hand. 
By ſeveral Writing Maſters in Ireland: . With neceſſary Di- 
ections for Learners 2s. 854. | 5 

Alphabetical Lines of Round. hand in Proſe, with Variety 
pf Ornaments. To which is added a.ſmall Appendix. 194: 

Alphabetical Lines of Strong Round hand in Yerle, with. 
Large Capitals and Examples of. Figures, 654. | 
Single Lines and Alphabets of Italian, with Variety of other: 
lphabets, iz. Round-hand German text, Set and Running 
ecretary, with Greek, Roman, Italian and Black Eugliſh Print 
Letters. 654. . 

7. The Archbiſhop of Cambray's Diſſertation on Pure Love. 
and Directions for an Holy Life; with an Account of the 
Life and Writings of the Lady Glien, for whoſe Sake the 

cchbiſhop was baniſhed from Court: And the grievous- 
Perſecution ſhe ſuffered in France for her Religion. Alſo + 
Two Letters in French and Engliſh, written by one of her 
aids during her Confinemeat in the Caſtle of Vincennes, 
vhere ſhe was Priſoner eight Tears: Together with an 
pologetic Preface. 2s, $44. 

8. Reading made Eaſy; in a regular and ſpeedy Method of 
aching young Children to Spell and Read, as ſoon as they are 
apable of Learning. The FIRST PART Containing, 1. A new 
»tiing Alphabet, and great Variety of Tables ranged inte 

4 a proper 
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Books lately publiſbed, &c. 

a. proper Order; with a large Collection of Leſſons, ul 

— te of Worc's ot one Syllable. 2. Tables Words cot gebr. 

taing two, three and four Syllables, he ing the bearing of ty 

Accent, and ranged into Claſſes according to the Rules of yy 
ing, or dividing of Syllables; with proper Collections of ea 

| ſons ſuited to each Table, both in whole Words, and divide ithms 

Alſo a ſhort and eaſy Hiſtory of Birds and Beaſts, beginn 30. 


with Words of one Sllable; to which the Uſe of Points and 31. « 
Kules of Spelling are added, Deſigned for the Uſe of Child 32. 
In Charity Schools and others; being the moſt proper Bookiſh 33: - 
far Beginners. In Red Leather 54. in Brown 44. 34+ | 
9. The new Primmer, with an Enticing Alphabet; or ant 35. 
firſt Book for tender Children, whereby they may be uu 36. 
to know their Letters, and to Spell and Read without n 37. 
W 24, | 48. 2 
to. The Gentleman's new Primmer, or a come arling 
Guide for teaching Children to ſpell and read Engliſh; mo 39. 
aptly . than any of the Kind extant. x 40. 
11. The whole Life and ſurpriſing Adventures of R 41. ! 

t ruſoe, in 2 Vol. well bound. 33. 34 in 1 Vol, 25. 844 42. 
12. The Hiſtory of the Devil, as well ancient as modem 43. 

in Two Parts. 25 84. 44. 
13. Britiſh Schoolmaſter. 44. 45. 1 


14. New Secretary's Guide, with great Improvements, % 46. ( 

15. Garretſon's Engliſh Exerciſes for Schoolboys, with ge 47 
Amendments. 84. 

16. Art's Companion, or An Aſſiſtant for the Ingenios ii 49. F 
Drawing, Painting, Varvaſhing, Japanning, G's. 15. 84 one.; 


17. Clark's Steward's Accounts, with the Duty ofa Stevui 50. - 
bound together. 25s. 8 4d. 31. — 
. 18. De Moivre on Annuities and Intereft, 25. 8 14 $3. 5 

19. Stereometry, or the Art of Gauging made cafy by ü P 
Help of a Siding Rule (all the Tables Velng reviſed and c 1. 4 

tected) with an Appendix of Conic Sections: The WI rigin 
accommodat:ed to the Iriſh Gallon. By T. Everard, Eſq; 1. ea f 

20, Book keeping Methodiz'd, or Mai Methodical T Nethod 
tile of Merchant -· accompts. with a large new Appendix. 3. Country 
+1. Brown's Bng/iſh Expoſitor, changing both Learned Wa ew of | 

into Common, and Common into Learned. 1s. 24. hyſicia 

22. Fuller's Practical Aſtronomy, in the Uſe of both G. A 
 Orrery and Teleſcopes. 45. 4d, on, in a 
23. Stirling's Cato, with the Parſing and Order of he weſt 

Words. 84. i dl Artha 
24. Cocker's Arithmetic, very correct. 14 3. Thi 
25, ------- Accampliſh'd Schoolmaſter, or Spelling bog 4. Th 
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Books lately publiſhed, &c. 


zebra, and Solutions of the 100 Queſtions, 55. G 
28, Aſhby's Algebra, or the Towng Analyft's Exerciſe, 25.1.4. 
29. The Elemencs of Plane and Spherical Trigonometry, 
vith a ſhort Treatiſe of the Nature and Arithmetic of Loga- 
ithms. By Dr. John Keil, F. R. S. 25. 24, i 
30. Len T. t's Exclid. 45. 4d. 

z1, Corderii Colloquia. $4. JA. f 

$2. Alyari Proſodia. Gd. 

13.———Syntaxis. 64 


35.— de Triſtibus, Notis Delph. 28. Cd. 
36. Each Ditto, without Notes. 644. 
37. Lily's Conſtruction. 64. Ly 
38. Hoole's Terminations new modelled, or the right corre 
arſing-book. 94. : 
39. Rays Nomenclator. 654. 
40. Thomas Elwood's Liſe of David A Poem. 2 24. 
41. Piety promoted, ar Dying Sayings. Five Parts. 35. 34. 
1 43. W. Pen's Reflections and Maxims. 1s. 1d- | 
en 43. ----- Advice to his Children. 64. 
44, ----- No Croſs no Crown. 35. 3 
45. Bible in Verſe, and Maiden's beſt Adarning, &s. 64. 
9 46. G. Fox's Primer. 10d. 
41. Pan''s Speech to the Biſhop of Crete. 46. 
48- Short Hiſtory of a long Travel. 14. 


= 


lone. 35.64, _ 
50, --.-» Catechiſm. 84. 
51, ----- Anarchy of the Ranters. 6d. 
$2. S. Fuller's Catechiſm. 44. 

PAMPAHLE TS Printed for the Stationers. 
1. A Diſcourſe on the Plague, ſhewing the Nature and 
drigin of that Diſtemper, with the Precautions proper to be 
ken for preventing Infection from other Countries, the 
ethod of ſtopping its Progrels if it ſhould enter into our 
ountry, and the Cure of the Plague. By Richard Mead, Fel- 
ow of the College of Phyſicians, and of the Royal Society, 
Phyſician to his Majeſty. 64. 


an, in a late Voyage for diſcovering a North We tage 
heWeſtern American Ocoan; in Anſwer to certain Objections 
dl Archur Dobbs, Elqz 15. 7d. * 
3. The True born Engliſhmen. A Satyr. By D--1 D-foe. 2d. 
4. The Abſolute Impoſſibility of Tranſubſtantiation de- 
onſtrated. 44. Fine Paper 54. 
s. The whole Life and comical Adventures of Lazarillo de 
mes, or the New Spaniſh Rogue. Written by himſelf in 
o Parts, With curious Cuts. 15,16 - n 


Hills Arithmetic, the new improved Edition, with Albly's 


34. Ovidii Epiltolz, NotisDelph. 35. 6d. 1 


49. R. Barclay's Apology for the true Chriſtian Diviniey. | 


2. A Vindication of the Conduct of Cope Cone Middle- - 
Pallage to 
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Books lately publiſhed, & c. 

C. A ſecond Diſſertation on the. Liberty of Preaching 
granted to Women by the People called Quakers : In Anlwer 
to a late Diſſertation on that Subject. 64d. 

7. Whitfield on Regeneration and the New Birth. 34 

8s. An authentic Account of Commodore A»ſen's Expedition 
containing all that was Remarkable, Curious and Entertair 
ing, during that long and dangerous Voyage. 644. 
9. Biſhop Uſher's Prophecy. 14. | 

10. Meyle's Tracts. 15.24 bound rs. 84. 

11. Laxrence's Intereſt of Ireland conſider'd. 28. 1d ſtiich a 

12. A Phyſical Diſſertation on Drowning t In which Sub 
merſion, commonly called Drowning, is ſhewn to be a long 
Time conſiſtent with the Continuance of Life. To which is 
ſabjoined, the proper Meaſures for Recovery and Relief 
With an Appendix, containing fome Methods for theRecoy 
of thoſe who hang themſclves, and of Children who ut 
ſuppoſed to be born dead. By a Phyſician. 64d. 

The Government of a Wife; or holſome and pleaſant Ac 
vice for Married Men. Ina Leiter to a Friend. 844. 
Folio Bibles. | 
Large Quarto Bibles. 

Smaller o Bibles. 

Octavo Bibles with Pſalms and Apocrypha. 65. 64 
----- Without Pſalms, &c. 55. 54. 

Duodecimo bibles, at 35. 4d. 

Small Bibles, at as. $4. : 

Ha'e's Great Audit. 14 

Where alſo ConntryChapmen and others may be furniſhes 
with Variety of Hiſtories, (beſides theſe here inſerted) School 
books, Mathematical Books, Almanacks of various Sortsan 
Stationary Ware of all Kinds at the loweſt Prices. 
| BOOKS for CHAPMEN 
' Sold J. KELBURN in George's Lane, and W. WALLACE 
By * 1 near M — g 10 
. Engliſh Empire in America, New eAſop, aſatyrical Veri 
Hiſtory of the Fortunate and por — ehilolopher. 
Unfortunate Loyers. Grounds of an holy Lik. 

Hiſtory ofthe Wars of Ireland. Myftical Marriage. 
Hiſtory of the Iriſh Rogues. | Reynard the Fox 
Hiſtory oftheKings of England]-------*s Problems. 
Hiſtory of the Pirates. Fortunatus | 
Oroonoko or the Royal Slave. [Seven Wiſemaſters 
Winter evening Amuſements.| Cynthia | 


Book of Knowledge. Noble Slaves. 

Grey's Letters, &c. Life of D. Berwick and 
Art ot Gardening. Aſcandus. 

New London Jeſts. Fairy Tales. Arabian Tale 
Coffee houſeJeſts An e 


Engliſh Rogues and Jouatbh. N W 4 
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